
After all appropriate surface and subsurface testing was 
completed, an adcH tional survey was made of standing structures 
and potential historic site locations indicated in the original 
report (Custer et ale 1984: Attachments II and III). The object 
of the additional visiting of structures was to see if any of the 
recorded standing structures had been destroyed since their 
recording and to ascertain if any historical archaeological 
resources might be associated with these standing structures. 
Similarly, potential historical archaeological site locations, 
which were noted in the original planning study on the basis of 
analyses of Beers' and Baist's atlases, were visited to see if 
ruins or other indications of possible historical archaeological 
sites were present. Field methods for this portion of the study 
consisted of augering, probing, checking for surface indications 
of modern disturbance, and simple surface inspection of the 
terrain looking for artifacts and ruins or foundations. 

All sites found during the surface and subsurface phases of 
the investigation were given State of Delaware Cultural Resource 
Survey (CRS) numbers and archaeological site numbers and Delaware 
archaeological survey site forms were completed and filed with 
the Delaware Bureau of Archaeology and Historic Preservation 
(BAHP) in Dover. Additionally, Delmarva Archaeological Data 
System (DADS) forms were completed for all prehistoric sites 
found so that they could be recorded in the DADS ~omputerized 
data bank. All artifacts recovered were washed and marked with 
Island Field Museum accession numbers in accordance with BAHP 
policies and guidelines on artifact processing and curation. 

RESULTS 

GENERAL SURVEY RESULTS 

The presentation of the results of the survey will be 
divided into two parts. First the results of the general surface 
and subsurface testing will be noted. Second, results of the 
specific survey of standing structures and other potential 
historical archaeological sites will be presented. Three large 
private collections (one each from Areas 6, 10, and 12) were also 
catalogued as part of the survey and are presented as Appendices
II, III, and IV. 

The results of the general survey will be presented for Kent 
County Study Areas 3 through 10 and 12 (Figure 4). See Custer and 
Bachman 1986 for a report on the New Castle County study areas 1, 
2, and 11. Maps of site locations, tables of locational data, 
tables of cultural historical data, and summary discussions of 
some of the more interesting sites will be presented. Appendix 
V provides a detailed description of the site attributes 
recorded and listed in the summary tables. Study areas are 
discussed in order from north to south. 
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Area 12 - Smyrna Study Area - Surface Survey 

Figure 24 shows the archaeological sites recorded and the 
subareas noted in the Smyrna area. Locational attributes of the 
sites are listed in Table 2 and cultural historical data in Table 
3. The Smyrna Study Area includes segments of the Duck Creek 
(also known as Smyrna River) and Mill Creek drainages and their 
minor tributaries. It is bounded on the west by existing U.S. 13 
and extends eastward for about five kilometers. The study area 
measures approximately 4.5 km north to south. Modern land use is 
almost exclusively agricultural, with isolated single family 
houses situated along the road frontage. Exceptions to the above 
pattern are the cluster of dwellings known as Smyrna Landing, 1.2 
krn east of U.s. 13, and Smyrna Airport, off Del. 6, 1.6 km to the 
east. The topography of the area is gently rolling, with the 
fields frequently dissected by numerous ephemeral and perennial 
streams. Bay/basin features are common in the area, although
they are not as frequent as they are in nearby areas to the 
north. Archaeological investigation of the area (all pedestr ian 
survey) was conducted between January and April, 1985, and ground 
surface visibility was generally poor during this period. For 
management purposes, the study area was divided into five 
subareas and each will be discussed separately below. 

Subarea 12-1 This subarea lies north-northeast of Smyrna 
and includes the north bank of a portion of Duck Creek. It is 
composed of four farms owned by Rheim, Jurgens, Ross, and Daniels 
anrl is about 80% no-till corn and soybeans. Despite the 
visibility handicap, 26 sites (7NC-J-ll8 through 143) were 
recorded. However, only two of these produced diagnostic 
artifacts. Site 7NC-J-12l contained a Woodland I black chert 
stemmed point (Plate 1), one large non-diagnostic argillite
biface, several early stage biface rejects, utilized flakes, and 
associated debitage on a terrace at a point formed by a bend in 
Duck Creek, while J-l22 produced a black chert stemmed point 
"(Plate 1) and flakes on a rise well back from the Duck Creek 
floodplain. All of the remaining sites yielded small amounts of 
flakes, fire-cracked rock (hereafter referred to as "FCR"), and a 
scraper or ground stone tool and were usually found on rises 
along ephemeral tributaries to Duck Creek. 

Subarea 12-2 This subarea contains another segment of the 
north side of Duck Creek, downstream from Subarea 1, and 
includes, in whole or part, the Shane, Tush, Fox, and David 
farms. Recorded were a total of 20 sites, designated 7NC-J-143 
through 162, and eight of these produced diagnostic artifacts. 
Six produced Woodland I stemmed and notched points and debitage
(7NC-J-14s, 147, 151, 154, 158, and 162) (Plates 2,3, and 4), J­
157 one contained Woodland I stemmed points, fishtails, 
broadpoints and Woodland II Killens Ware sherds (Plate 1), and 
one yielded an Archaic Period jasper bifurcate point and debitage 
(J-149) (Plate 5). Sites J-lsl, 157, and 162 are viewed as 
macro-band base camps; J-143, 146-150, 155, and 158 as micro-band 
base camps; and the remaining sites in this subarea are thought 
to be procurement sites. 
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FIGURE 24
 

Sites and Subareas - Smyrna Study Area 12
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PLATE 1
 

Selected Stemmed Points from Sites in the Route 13 South Survey
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PLATE 2 

Serected Stemmed Points from Sites in the Route 13 South Survey 
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PLATE 3
 

Selected Notched Points from Sites in the Route 13 South Survey·
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PLATE 4
 

Selected Broadpoints and Fishtails from Sites in the Route 13 South Survey
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PLATE 5
 

Bifurcated Base Points from Sites in the Route 13 South Survey
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Subarea 12-3 Composed of all of the land bounded by Duck 
Creek on the north, Mill Creek on the south and east, and the 
Smyrna town limits on the west, this subarea contained some of 
the potentially most attractive settings in the entire study 
area. However, much of it had been developed by residential and 
commercial interests (Smyrna Landing, Smyrna Airport, and a 
trailer park) and a minority of the ground surface was available 
for pedestrian survey. Only one farm, the Reynolds Jones 
property surrounding Smyrna Airport, could be surface collected 
at the time of the survey. Two other properties, the James 
Bailey farm northeast and east of the airport, and the Philip
Hall farm west of the airport, were all no-till corn and soybeans 
and offered no visible ground surface. The Jones farm produced 8 
sites (7K-A-32 through 39), five of which contained one 
diagnostic artifact each. Site A-38 produced a jasper fishtail 
(Woodland I) (Plate 4), A-33 contained sherds of Minguannan and 
Townsend ceramics (Woodland II), and A-32, A-36 and A-39 produced
Woodland I stemmed points (Plates 1 and 2). Small amounts of 
flakes and FCR were found at all of these sites as well, but due 
to low average visibility (10%), recovered artifact densities are 
probably low. 

Mrs. James Bailey has gathered a large surface collection of 
prehistoric artifacts from her family's farm at the confluence of 
Duck and Mill Creeks and generously allowed UDCAR personnel to 
catalogue and photograph her collection. Artifacts from two 
previously recorded sites, 7K-A-IO and A-II, are included, in 
addition to 10 new sites, designated 7K-A-22 through 31. 
Materials from this collection are listed in detail in Appendix 
IV. Most of the sites on the Bailey Farm are either macro-band 
or micro-band base camps, while those on the Jones Farm appear to 
be base camps or procurement sites. 

Subarea 12-4 Parts of two farms comprise the entire 
subarea: the James Schiff farm on the east side of Duck Creek and 
the Presley Moore farm southeast of the confluence of Duck and 
Mill Creeks. Topographic relief varies no more than one or two 
meters over the entire subarea and soils are generally well ­
drained Sassafras loams and sandy loams. Seven sites were 
recoroed from Schiff's property and 35 from Moore's. Those on 
Schiff's farm (7K-A-40 through 46) were located on the low 
terraces along the stream banks and none produced diagnostic 
artifacts. Most are small sites with low amounts of artifacts; 
the exception is A-40, which yielded biface rejects, one small 
non-diagnostic grit-tempered sherd, several dozen FCR, and 
debitage in an area of 5% visibility. This appears to be a 
micro-band base camp, while the remaining sites are probably 
procurement stations. 

The Moore farm produced sites on nearly every rise, stream 
confluence, and bay/basin setting encountered on the property and 
13 had diagnostic artifacts. The 7K-A-47 site is located on a 3 
meter rise between a bay/basin feature and an unnamed tributary 
to Mill Creek and contained Woodland I stemmed points, biface 
fragments (including the exotic rhyolite material), cores, a 
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PLATE 5
 

Bifurcated Base Points from Sites in the Route 13 South Survey
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pitted stone, a single Woodland II Townsend sherd, flakes and 
FCR. Just to the east of this site lies the A-49 site at the 
confluence of two minor tributaries to Mill Creek. One large 
argillite biface, similar to those found in reported Woodland I 
caches (e.g. Coverdale and Kiunk Ditch (Custer 1984:109-112)), 
and the nearby Bailey Farm (see Appendix IV, this report) and a 
cobble jasper early stage biface reject were the only artifacts 
recovered. 

One Kirk corner-notched point of chert (paleo-Indian Period) 
was recovered from the northeast side of a bay/basin feature with 
no other associated artifacts and was designated 7K-A-Sl. West 
of this site lies a pair of bay/basin features which had 
artifacts between them and around their rims. One Archaic Period 
fUll-grooved ax was recovered on the rim on the west side of the 
pair and the site was labeled 7K-A-S8. Northwest of this site, 
at the confluence of Mill Creek and an unnamed tributary, is 
located a large Woodland I base camp designated 7K-A-6l. Found 
here were 5 stemmed points of various materials, 13 non­
diagnostic biface fragments, 15 flake tools and utilized flakes 
of mostly cobble material, 1 heavily reworked pebble jasper 
cleaver, 1 pecking stone, 1 hammerstone, 4 cores, 91 flakes, and 
101 FCR in an area measuring about 1.7 hectares. More Woodland I 
points, plus other materials, were found on the north side of the 
same unnamed tributary, in a similar confluence setting (7K-A­
64). Two hundred and fifty meters to the north of A-6l, in a 
setting nearly identical to it, was another smaller but similar 
base camp (7K-A-62) which produced a Woodland II triangular 
point, non-diagnostic biface fragments (probably Woodland I),
utilized flakes, a core, a pestle, and debitage. Upstream from 
A-62 was another small Woodland II site, A-67, which yielded a 
chert triangle and 14 other artifacts in an area measuring about 
0.1 hectare. The base camp clustering continued on the north 
side of the unnamed tributary from A-62 and A-67, with another 2 
hectare site which produced a Paleo-Indian Period Kirk stemmed 
point and Woodland I stemmed points, among other materials (7K-A­
69) . 

Two large thin artifact scatters were located west of the 
Moore residences, southeast of the confluence of Mill and Duck 
Creeks, along the south side of Delaware 6. These sites, 7K-A-73 
and 74, yielded Woodland I stemmed points and Woodland II 
triangles and ceramics (Townsend and Killens Ware), as well as a 
variety of other artifacts. 

The final diagnostic artifacts to be found on the Moore 
Farm were two Woodland I Bare Island-like points found at 
separate locations on a low ridge dividing two drainages in the 
southeast corner of the property (7K-A-80 and 81). They probably 
represent points lost while hunting or butchering and are part of 
a string of scattered points, flake tools, and debitage extending 
along this ridge. Presently, it is an animal travel route, as 
deer and red fox were observed moving along it at various times 
during the survey. The artifact pattern suggests it may have 
been so for thousands of years. 
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The remaining 22 sites from the Moore Farm (7K-A-48, 50, 52­
57,59,60,63,65,66,68,70-72, and 75-79), occupy a variety 
of settings at varying distances from the major base camps. 
These are small sites, generally less than 0.2 hectare in size, 
and are thought to be related to the base camps. Artifacts 
recovered from these sites included small amounts of flakes, or a 
flake tool, a core, or a cluster of perhaps only 10 or 15 FCR, 
representing plowed-out single occupation hearths. 

Subarea 12-5 Comprising the south bank of Mill Creek and 
an unnamed tributary, this large subarea lies directly south of 
Subareas 12-3 and 12-4. Few sites were found, although the 
generally poor surface visibility (average less than 5%) may have 
contributed to this and it is felt that both the quantity of 
sites and numbers of artifacts per site are under-representea in 
the survey results. Portions of three farms, belonging to Pratt, 
Rothwell, and Irwin, were surveyed and each produced one site 
with diagnostic artifacts and four sites without. 

Site 7K-A-82, located on the Pratt Farm at the confluence of 
Mill Creek and an unnamed tributary, is a long SCCLtter of 
artifacts stretching along the stream banks for about 1300 
meters. Surface visibility was principally confined to the farm 
lane at the edge of the field and the eroding stream banks and 
consequently the true limits of the site are unknown. 
Nevertheless, several ear ly stage or non-diagnostic bifaces, 1 
Townsend sherd, 8 Minguannan sherds, innumerable flakes, and FCR 
were observed. Many of the flakes were very small pressure 
chips, indicating tool maintenance activities. 

The other sites on the farm (7K-A-83, 84, and 85) are along 
the south side of Mill Creek, upstream from the A-82 site, and 
yielded many flakes and FCR, but no diagnostic artifacts. The 
middle section of the Pratt fields, which included ephemeral 
streams and several dry bay/basin features, could not be surveyed
due to visibility problems, but it is expected to contain 
numerous sites, possibly as many as the Moore Farm (Subarea 12­
4). Sites A-82, 83, and 84 are probably base camps and A-aS a 
procurement site. 

The Mrs. George C. Rothwell farm, due east of Pratt's, 
offered very poor visibility and only one diagnostic artifact was 
found. This was a corner-notched chert biface (Woodland I) found 
along with a non-diagnostic quartz biface fragment, flakes, and 
FeR at a minor confluence (site 7K-A-87). Several other small 
scatters of flakes and FCR were found along the stream banks 
around the edge of the farm (7K-A-86, 88-90). 

The Channie Irwin farm to the east lies directly south of 
the Moore Farm, and like the Rothwell property, produced low 
amounts of artifacts (again, almost certalnly due to the average 
2% surface visibility). One Minguannan sherd (Plate 6), 2 
flakes, and 3 FCR were recorded from a small rise well up an 
unnamed tributary to Mill Creek and was designated 7K-A-95. Site 
7K-A-92, at the confluence of two minor tributaries, produced a 
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PLATE 6 

Selected Prehistoric Ceramics from Sites in the Route 13 South Survey 
~,arl ,¥ 1\~ f~ ,......~YfI"". re;*~ au: 

lJl I-
m 

j "",<.~ ,. '. 
IN ~.".:f\~'i' •..o 1 ; 3 1 ' 3 ~ :' r'" ': 

5 e 7 EM :" ""i4~";. 

TOP ROW, left to right: Townsend sherd from 7NC-J-lfi2. Killens \'];Ire sherd from 7K-C-25l, Mockley sherd from 7K-D-33. 
Wolfe Neck sherd from 7K-D-33; MIDDLE ROW, left to right: Mingll'1nnan shere! from 7K-F-136, Minguannan sherd from 
7K-C-311, COlilhourn sherd from 7K-D-31; ROTTOM ROW. left to right: H:Jlfc Neck sherd from 7K-D-85. Minguannan sherd 
from 7K-F-l1fi, Marcey Creek sllerd from 7K-C-lll; Minguannan sherd from 7K-A-95. Minguannan sherd from 7K-C-353. 



PLATE 7
 

Selected Ground Stone Tools from Sites in the Route 13 South Survey
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hammerstone, pestle fragment (Plate 7), and 2 flakes, but no 
diagnostic artifacts. The other three sites, A-91, 93, and 94, 
were small scatters of flakes and FCR along the stream banks. 

In summary, the Smyrna Study Area provided an excellent 
overview of prehistoric cultural resources, especially at the 
confluence of Duck and Mill Creeks. The Jones, Bailey, Moore, 
Schiff, Fox, Tush, and Shane farms all produced sites of varying 
quantity and type in the confluence vicinity, and surface site 
patterns, although admittedly sketchy, indicate that controlled 
surface collection and systematic sub-surface excavation could 
yield detailed information on a wide variety of archaeological 
problems in the northern Delmarva Peninsula. On the Moore farm, 
for example, diagnostic artifacts were recorded from two sites of 
the Paleo-Indian Period, one from the Archaic, seven from the 
Woodland I, and four from the Woodland II. Many of the Woodland 
sites are thought to be base camps: A-47, A-61, A-64, A-69, and 
A-73 for the Woodland I and A-62 and A-74 for the Woodland II. 
Excavation of these and the numerous outlier sites in this 
vicinity (Le. those mostly small sites which produced low 
amounts of debitage and no diagnostic artifacts, or one or two 
diagnostic artifacts and no debitage) should reveal intrasite and 
intersite patterns regarding subsistence, settlement, technology, 
and social organization of the prehistoric peoples of the 
Duck/Mill Creek drainage. 

Area 3 - Leipsic Study Area - Surface Survey 

Figure 25 shows the archaeological sites recorded during 
surface survey and the subareas noted in the Leipsic area. 
Locational attributes of the sites are listed in Table 4 and 
cultural historical data are listed in Table 5. The Leipsic 
area as defined extends from the town of Kenton on the west to a 
point on the Leipsic River about three miles east of present U.S. 
13 and includes land on both sides of the Leipsic River, 
Garrison's Lake and Massey's Millpond, as well as several 
tributaries to the Leipsic, including Alston, Willis, Taylor, and 
Pinks Branches. Each of the defined subareas and its sites are 
discussed be low. 

Subarea 3-1 Subarea I lies in the westernmost part of the 
Leipsic Area and contains all land west of Kent 91. It is mostly 
farmland, although some small woodlots sit adjacent to the 
streams. The waterways cut deeply enough here to form 3m to 6m 
bluffs along their courses. Most of the subarea was in heavy 
crop growth at the time of the survey and only one small fiela 
could be walked. This was immediately west of the confluence of 
Pinks Branch and an unnamed tributary entering from the 
northwest. Three sites were located on the terrace about 1.5m 
above the streams and were designated 7K-C-116, 117,and 118. 
Site C-116 contained four quartz core/chopping tools, four quartz 
flake tools, 1 jasper flake tool, two quartz biface rejects, and 
300-400 fire-cracked rocks. Some sort of butchering/processing 
station is suggested by this assemblage. Site C-117, immediately 
to the north, contained sirr,ilar artifacts and is probably 
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FIGURE 25
 

Sites and Subareas - Leipsic Study Area 3
 

Vl 
lD 

'Y' 
\), 

...... 

.. 

I 

[.\ 
\ 

"-~ 

-~ 

, 'I 

t, ..... 

.~ .. 

," 

" 

'/ /' 
" ../.­ / 

\. 

" 

. .;, , 

I 

\ i..... 
~~~,,' 

.'_J 

" 

.. 

,\," 
\ ( 

.J ..... \~ 

I'I ' \ 
,\ 

\ 1 

" 

\ 
\ 
\~ 11.1 

(J'" \ _v,T,n 
. ~~~,:!i':' 

=<. ,~.'" ",} , 
. I I ;....... 

. ".~. I'.\ 

:J ' 
\ '~\! 

\'~l 

J 

.;......-­ '., .. '\" 
'\ 1•.."" \ 

"""'.~ '\ ) 
( " / 

I 

\ 1 

"-~ 

\ 
/ '\. .-------------------------./ 

, 
... 

..,..:~'" 

, 

,.; ... 

,~ 

( "1~ 

'( ,'l~ 

, 
'.' 

. 
" 'I, 

l 

" 

. ) 
( 

'. 
, ,...."":1[ 

.'-".. 

....... 11 

-~ 

/ \.\. -0\-" , "­ \ 
'\ 

" Sha_ 
.....,. ..... , , .:\, ""~. 

'/ ....... \ 
"/ '. 

\0 .5 1 D 
~ , 11r-· .. r " 

I 

N -
; . ~'. " ('mile 

\ 1\ ' 

-,. 



TIIr;1 r '.
 

LIli III (Illlni wIn, r'l-:rlll'lTIH:lf FT'.q'I'1 f 1111';1'· ·,,"n... IIF:ln
 

',T I I f r·'·-. I ....~I.":'. IIfM urN r.[I·I"u~"'f'lIrll 1I1~ 1 I fll f'f' (11,,1':1" ·.r~ IUH IH1 ',' I'F:II1 .."r,r '-;lJf:FA( E CONI' • \.lATeR SLuP£: Ir:::rro-r rr f, (JilT'! nt4 
UI lM':f J: IlI'Mr.rr r" II ,n 11'lI:fH rfr,f ',Fill/H. ':;0 Ii 

, ,":11 
",'11 I 
,,.. II 

URln~ 

,F I TIll" 
£ll;'nUl 0: [ 
, MF TrF':,J 

j' ~~ I 1 1, '> I: •• ..,,~... ,:rtlT IIll 4n;­ "~~""ii" I flU TI "Ftll r .-. cd' I I [1"iTf '~nTAM ~' 
.,., 2 I' J.J 

.T r 

.'.: f 

.' ~'l 

.. J ~ ( 

;Y ( 

I I; 
11 H 

1 I' I 
1, " I 

I, 'I 

•. _~.r...... 7' 
.. : "',' I 1:'1 
~: .,rJ ....J 

.:-·'~)'-III 

t P", j l 

•. 1 UT HU 

.:1 tn lltl 
{tll'!f r:: 
l"II'r~ 

(lllt,.'r P. 

_I: If, 
·1 ;,,-.. 
-1;;', 

'. "., 
r., 'I 

T••••• 

1:'-, ~ 

~~rl 

.:-; 

~3 

I flU 

I HIJ 

II~~J 

IllU 

• I,IU 

r I J.-'" ftl f 
IfF" .. t f 
rl ft"ll r 

r' kt:fll I 

I r V'.f"p I 
'. ,I; 

• .1, 

• ,1 

";',It 

, d( 
I I 1/ 
, , r 1 

I I 1/ 

I II 

I 1/ 

.Jr 
-, 11 

',r I 
ir • 
,I' 

':ffTHM 
'.If:fAM 
.... I F:H1M 
c.ffTIlM 
~·n:[IlM 

't' 
'to 

Il 
Il 
U 

2 
.2 

(I 

(l 

2 
;z 
~l 
" 

:..~ 

f 
f 
U 

,.. 

''';11 

~{! 

'"';f. 

'fol

-I(' 

,'.: r 
,'f:' 

I ~-:' ~. 

l.' ~ 

L· r •• ' 

.. "",'I'.;; 

"ll.'( P. 
(II lPI J;,: 

'-,1 1 
',1.' 

~'4 

·-'1 

l nu 
I ItU 

If fo-"I.HI r 
If r" .. III r 

I .. 

,r." 
, 

I 

IF, rr 
II "df 

".II:rnM 
'·If:EflM 

N 
II 

I 
U 

II 
"i 

F 
I" 

~:f1 

~.~ Fl 

I ." r 

1 .; ­

I.';; 

I 

I " I 
I ~ . 

,~.. ( I I 

;f,' L'>, 
t· .. · fl.',. 

;".. ,: .. ,: 
I '.: I I 1,It 

;'1, 

,'f: 

:',: 

•. '.,'.',·1 
L r,'J',', 
..: r,"-""·,, , 
.. • ,""j -;"' 

t' ""r,:1 

.. : "l'-~'-'" 

.: ",',11.11 

.. ",:,C'h.' 

t. ','-Ir •.-· 
L . '-,' tl'. '.~ 

'11-1 1 '( ~ 

11(11.'1 .. : 

1,,-,1. °t t: 
.:r u Illt~ 

t:' ~H 1 tU 
.'F to nU 
tTtO IlU 

.:t.tUllt~ 

rrtH"U 
.. T lIT IIU 

'-',.. ,. 
'. 1 ~ 

I'd;; 

". 'f' 
'.).' 

",11'-' 

" I ·l 

~ ,I 1:1 

F,.':'; 

.. '.. ;-~ 

:'" 
,:..'n 
';'':' 

·1 ~f. 

_''-~:'=t 

,1 ~(, 

-1 ~r i 

-1. '''', 
-I.,''', 
.1.,',-.; 

{nu 
• IIU 

I 11"1 

I 11'-/ 
I IIU 
I IIU 

I lllJ 
I IlU 
I ,IW 
I lIlt 

rJ ,..:t HI I 
r I "'-'·ttt r 
r)"< ~ "I , 

II t-Trtl_ I 
1 ( F·~-Itl F 
I I ":"'ltl r 
I' ~ J f II r 
r fit-. III f 
r I ~.t III r 
I I .:. HI I 

.1),' 

, .f; 

" .Fl 
, .n 
.• h 

',f F; 

'·1 " 
.,. Po 

'-.": 
"I: 

I I. j,1( 

• I I :I 1 
/ 11 '; I I 
I fl d f 

/ 'I' ,I' 
, II';" 
I II "; I[ 
I 1/ ~ I f 

I II 11 ( 

f "II I 

:.11:1 11M 
'./ f:f HM 
',J 1:1 nM 
',TI:l HM 
',IH 11M 
", TI,I 11M 
',fUJIM 
. ·1f:1 11M 
:.II:[IIM 
·.IfT"M 

',' 

" N 
Il 
~' 

V 
N 
V 
N 
H 

'2 
"': 

~ 

.' 
1 

, 
I) 

IJ 

":i­
~~-

~ 

,(0 

~~ 

Til 
;0 
;, 

~.r 

<:. 

~-.F 

• .4 
U 

U 
I 
I 

-~! • 
-j!""• 

~;n 

,m 
. If! 

'f! 

-'0 
·111 

"lI 
'1[1 

,'I I C,I ... "-,' ~ ,',., .. :t t I r IItA ",' I ·1.·~ IlflJ Ir~ll.lf '04 f; , I II 'I' .1 IT f4M N (I 11. 
,"I: 
I't-: I 

,'. ­ I 
,...~, 

..... I 

~ ~", 

I -~, I 

I:"" 
I:r; :-; 

_I "";', 

, "t"-It."-i 

.. ".(11.,. 

t: ·Iif· .• · 
t ' ..-.,.. :: 
... r-.'·,~,'I 

t:r ~n IltJ 

,,', In II~J 

.... ·f ur Il~~ 

':f ur"u 
I J fn 11~J 

r,n-1 
",11," 

" I" 
~,J '; 

'oIt" 

'I,'n 
'11:' 
'1. ,-~ 

'11'" 
., ..... 

FI',I 
I "U rI 1:11" ( 
I uU r I ,,:f-HI f 

I flU I r f I··.H ( 
'111I II J·t'HI f 

U' 

,1'1 

d {: 

,1/. 

·1 " 

II r, ,I' 
II 11 ,rr 
II II' '.1 I 

, r I I ;" 

1111,'1 

'.r H "" 
", r ~T HM 
,I ':F .111 

",1':1 11M 
',III flM 

H 
II 
V 
II 

.N 

" ... 

I 
4 

n 
.~ 

;: 

" 

UI 
. ,U 

,f 

r, 
U 

,'I', 

·111 

. ~II 

·11, 

·11' 
,',,' .' 
.... , 

- I -In 
-I'll 

lr 

". 

"'I'I,~II 

P,'I , 

t-" 

~'I 

tlllHJ 
tU Ilf~ 

• ,II ~I 

",t'" 
'"-11" 
.~ t ,') 

I LorHf' J IIUI 
I flU r I r ~ I P1 1 

., I ~ 

- I I ~ 

t f 

• I 
1 I 
/I 

\ 1 f 
.", 

'.flfHM 
:·fI~f flM 

V 
V 

(I ;:. r -In 
",:, . 

0'1 
o 

;,' 

... 
,'f: 

,... 
,~.: 

,'I' 

r 

- I • I 

/.'''. 
1 1., 

II; 

1·1,: 

1 I'; 
~: ',' -. 

~ ",'l','~; 

~ '--,'1,·" 

.. .. ,' .. ,''-j 

t: - ",,", ,..... 
t: ""I:~,' 

IliU}Tr: 

(111"1 f-: 
[1I1!..oF P 
I till 'f t: 
IIfll.'( f: 

11111," f: ~ .. I 

, , J ~; 

~.l '.",., 
'-, 1 •~ 

'-11'") 

1·, 
1:' 

'"'4 

;' 
,.. 

1 

I fill 

I flU 
I flU 
1"W 
lilU 

11lU 

r r ~:I '111 r 
r I J -.-lIt r 
T, f .. III r 
r f ~ ""11 t 
~ r ~ fill , 

I r t. III I 

. , ~,I : 

u 
" .r: 
" ,I: 

.1: 

~. ,,1: 1111';' f 

1111"1 
II IF ;'f 

" 1/';11 
fI I I' II 

111' ; I' 

·.r"FIIM 

'. "'-'1M 
,IF:I:IIM 

',r I:rnM 
'.H'I ... " 
'-, r 1:1 11M 

II 
N 
V 
N 
U 
V 

.:. 

>' 

t) 

11 

1 

~ ~ 

~ U 
fI~ 

, UU 
UU 

;0 II 

,1f' 

41J 
-';""J 

·HI 
,1(1 

...,.-. 
,T 
;, 
,".t-. t 

I 1:1 , ,.. 
,--,It 

F ','.1 1~;1 

I I ,0' J 

~:- ..-.: :1' 

t.1 t~ I tlU 

I: I tIT! I~~ 

.:1 tH fl~J • I'~" 

• III I 
"II". 

+H I nu 
.,. !t:' I ,'IU 

,., ':1' l 11U 

II f'~'II' ( 
I. F:~ II' t­

I J ::t III r 

,1; 

U 

"I,' 

. .I: 
I II 0" 
F /I' ;" 

r II' " I 

~,,,:rlfM 

c,fI:[ nM 
',r l:rflM 

N 
N 
N 

.~ 

-1 2 
l 
~ 

1111 
,~u 

HU 

·In 
, 111 
~;n 

;f: 1'·1 t: r.'-.~: 1 ".'- tH ll~" r-,IIJ 'l-lf1 'IlU I r "'I 111 r .n f , F II' ., , ,11:1 1111 ... .~ II ·;n 

,'1' 

,'""" 

."1' 

;" 
;,: 

.'"
;1,',
;, 

I I'. ' 
I'. ~ 

"',,1 
f·,' , 
l'd, 
J r,o' 

I", ; 

","
1,.11 

t ' ,~'11.' 

t;_r"':I~ 

~ J; 14 
,. 'J; ;., 

t: n I.. , 

.' '.r,::;, 
L ~','l:;;: 

•. ,. ,·JII" I 

, ','pHI 

fflJI 'f Po 
IhH,'fF: 
ru II·'F f: 
rlfll'{ F: 
ll1ll.'f f: 

'Ifl(,·f 1--' 
Pili 'I ..: 
III II 'I I: 

'Ull 'I t-: 

' ...~ 

F.,.' 1 

" ,; ~ 

n. Ie, 

',.", 

".". ; 

",'\ 
" '1 

.....'; 

.' I'" 
"III 

'-,4 

-4 _1 
~; "j 

4•• 4 
",'J 

',., 
'-, I 

I'HI: I f ~ III f 
I IIU r I •. ~ III f 
I 'IIJ r f [. ~ Itl t 
I IHJ I I .. 1:'11 r 
I I tl-l rr ~ I III I 

I qU '1 ~. III I 

'flU JI f .'.11 r 
'llU r I ~ .• 1" , 
T I)U Tf ~, III ( 

,1; 

,F; 

,I; 
,I; 

• ,I: 
• ,I; 
, .I, 

.1: 
, .1: 

F F I 'if r 

.' II ,"
J It ;11 
I r I :II 

I If," 
I " ',I' 
IFF .1' 
, If ',I' 

r I r ," 

", I H 11M 
:- FI'f HI1 
':1 U. flM 
':' I IT 1111 
''',II''-IIM 
~,I ~:F 0'1M 
, ,I 1:1 /111 
·.IIIIIM 
'.ILI 11M 

... 't' 

" 
"N 
N 
II 

'J 

,.' 

II 

" 

oL 

0', 
0) 

" 

~ IIU 
~~ 

~ N 
~~ 
, U 
~ U 

.. 

~;n 

.:'(1 
·1tl 

III 

.". 
"' 

'~, 

==.. 

':1' 



1111':1 [ ., , ,-("., 

LOf AI I fltlnl lIIHI. F'HIH ',1"1';" fT·cnlw'r:'. - I r r I',' C ~. I I In',' AF:[R 

. T 1 I' 
lIOIMI" I' 

r r:':; 
IlIIMlJrp. 

1l<;'~S 

llllo10 
lIr" 

IlOPfH 
urn 

EA':;r 
r'l'nlm"rllfllnr.1 I nl 
:·.LIIIW· 

r'f" Nfl f:'. , 
....)1111 

sr I fltU'Hf:',' 

"." , L 
r'f:rl1lln, .r ",I'RFACE 

ur,rnl; 
CONr. URfER 

OlsrANCE: 
SLOPE AJI'fr:l nrVAflnll 

.CI 1.1 I ".". FI '. ··cr rllllG ("ErERS' 

,'I' f 
, , ,
,'.' , 
, ' .. ~ , 
,', I 

-.~. - I 

1' .. ' 
I', I, 

11.-1 
I , ~. , 

~ • ,t'. 

"~"~ 

~:. ~ ...... o'l:' novfR 
I' "'-I"'-)~ [I(ll.n R 
I ... ·tI')·1 PfU;f- F-: 
t. ' .... "1"1 flnVI R 
,.. ',r.... t}t-. [H II,I[ R. 
I' r I~ ..:I;­ nr".'t F: 

~'11) 

!:"I'"3 
P.i?o? 
~3':' 

~·-';4 

~<~7 

to7 
~I? 

71 
6~ 

,.,A 

~~ 

I' flU ,rrTHfr 
n .1' 
f~ T '·1 

f:I' ·r 
l'jU IrFwnr 1 
1 '.!.J TI FYIII r 

.; ,F< 
c . ,I: 

.': 
'. ,I: 
.,.': 

~, ,I, 

I I' 11'''. I 1 
I I 11'..··11 
I r I r' ,I I. 
I I Tr"· I I 
r I 11".1 I 
I I If ",1' 

:" P.f'R" 
:',F P.f Ht1 
':;Tf:r AM 
'-,1 f(1 RM 
,'.1 P.IIlM 
",1f:fRM 

H 
N 
H 
H 
N 
Il 

... 
3 
3 
:2 
3 
!i 

:2 N 
~ tl 
2. N 
2 E 
'2 E 
2. E 

:,.."'0 
~~ 

~3 

'm 
·tH 
"In 

,'\ 

;'1 
,', 

,'. 

,',

,'.'
,": 
,',' 

" 
,', 
,',. 

.. ' 
,'1 

,', 

,". 

,.~' 

~ .. : 
"~ 

t , 
•
I 

I 

, 

I 

I 
I 

I 

I 
I 
I 

1f .. -; 

H." 
1,"" 

.,,,, ,.... 
1;- .; 
,,~ , 
1 .. •• 
11' f , 

I' , 

1,':1 
1,"1 

T: :" 

/:<1 
J;; 

,I" , 
- 1;;, j 

1:;', 

~ .• ",rAn 
~. I·" .. ...­....~ 

~: .',t II ,11 

I I ,I III ) 

I (,flll~~ 

t< f ,fill;; 

f: 1',llu ..t ,. I ,fill"'. 

t-: "rtf ". 
t: I.fll_.' 

t, ,.r" I;; 
I: r,llil'. 

~. i.f'11I 
~: ,-,n I 1 

• ,.111'1 
~ . I .11 I ': 

•. - ... rt I,' 
I I,fll~. 

pnl}f R 
[IIIVf F: 
(11 H.,·r Jo'• 

Il'-'VFI;: 
nnf/, f': 
Ilrll)r R 

r'(ll.'r f: 
(lnl/r P. 
,., "..'r f;: 
nnl/f-R 
['("/1 F: 
l'(I1/1 P-
U(lPf P. 
(Iftl.'r Po 
IHII'1 k 
[tili/F F': 
ftfll}f J;: 

prll.'f F: 

~,:.'.) 

"'~6 

4" 1 
4'H 
"":-2 
<19"; 

"lA" 
41';4 
~1'-;(1 

"1(1 
riO? 
,1'>4 

·1 P. '. 
~_,"J""l 

·,':,1 
"',f, ;' 
~ ..,(J 

....·65 

~~ 

~, I 
/;" 

I~~. 

(-;;, 

;';' 
;'.4 
6'1 
tol 
fl4 
I'lf 
t-":(,I 

9-1 
1;' 1 
1101 
114 
ln~, 

'~4 

lrfU , f "'I Itl , 

I I1LT I , ~'J .11 r 
..~1 '-.f 
{IJU I E.~T"" 
I flU " I:t 'I' 1 
I flU ,'HH'I 
lnu , 1 I. Itl f 

"OU fI H"" 1 
, t ~. HI t 

1 "LJ r' """ f 
1 "'~I FIH""1 
"'.1' 
I rou 11 H II" 
I IlLJ I I H II' F 
1"1 ,I 
I ,',1.1 Tf fl'''' , 
1 nu IF FlI"I 
llllJ IIH'"1 

. ~ .1· 
,I: 

,': ,I: 
·',,,1: 

"I' 
, ,,; 
' ,I 

' .t ~ 

,I; 
<. ,f; 

: ..J i 

'",r, 
' .,; 
" '_:' 1,-' 

'~ I I 
.... ,I: 
'C _I: 

I I I r", J t. 
IIH",I' 
I , If'" ·1' 
'111''',1, 
I / 11"·1' 
I I 11" ,r I 
I 1 JI' ,I, 
I I JI' ,1 I 

I 11", t I 
I 11"· r I 
I If"',', 
I' I r' ,If 
I JF' ,('­
r II" ,I' 
I II' ,I' 
1 I I" ·1 I, 
I IF" ,II 

f II" ,I' 

" r f:I rIM 
',J FFIlM 
'" F.I ,In 
"/ f:1 UM 
",1 f:I 11M 
',Ir:rRM 
'" ':1 AM 
'.. 1 f:f 11M 
'CI f:1 r.M 
··.If:II1M 
",T ~:r nn 
:.rF:llln 
·-.ff:l nn 
. '/ F'F nn 
",IU nn 
·IH RM 

",1 f.I ~n 

'.1 f:f '1M 

tl 
Il 
tl 
H 
tl 
Il 
'r' 

H 
'r' 
H 
H 
V 
'r' 
" 

V 
V 

:2 
3 
; 
I .., 

OJ 
~ 

.p

.,' 
I 
1

.' 
I 
1 
I 
I 
I 
;­
!i 

2 r: 
.2 [ 

-"-.., U 

2 r 
2. U 
;I Il 
"; lUI 
~ 1.1 
2 1.1 ., Illl~ 

.2 Il 
:2 U 
:2 0' 

~ ~ 

"i ~;U 

OJ 1.1 ., 
".~« 

) 1.1 

'ln 
·10 
".,11 

:::n 
.~ro 

. III 
·~n 

-=:n 
_~A 

,.'1) 

. 'fI,,-, 
;'n 
;;oro 

'c:' 
In 
10 
In 

0'1 
~ 

, '~ ' 

,'.
." 
,'~: 

'-'~ 

I 

I 

I 

1I ~ t-· 

' J;::. 
I ' ,~ . 

,I'''' 
")11 

.: (,1.1'. 111j1.·'fF: 

f, " • ,n,.' (11)1,"[ F: 
I t.11 l~; (l(u... rF: 
I: ',III'~ f1fH·'r ..~ 

t: ,'-,11 ""II P('Vf If: 

","'.r. 
~'''.·1 

~I""'-I 

~:-."" 

""13 ~ 

All 
.,~, , 
1':3 
8; 
o;.fl 

IiL IIF I' 
1:1 III' r 

1:1'.' 

." . ·r
':11111 

_-, .... n 
,f; 

·',1 It 

M.. II 
.;, n 

., I r; 

.1 11"',11 
I I )I' ,I, 
f f r , .. ,t I. 
I'll': ,[I 
l I If" ,I, 

f 1:1 11M 
.. 1 1:1 An 

.1 F:f A" 
·.I ~:I AM 
,H:ln" 

V 
'r' 
'r' 

"H 

1 
I 
4 
l 
2 

.. 
~ 
;;­
fl 

(1 

-; 

:' 
~;I 

E. 
E 

-"" 
III 
:0:'-';

'., 
-If.i 

,'~ I I'll .. : , ,II ~ ~ 1 (Hlt/r Po ~'H I .~t:. ll)U I r P.f' ..".4f r ~) ,ri 1111",[, ',I f:I Rn 'r' 1 .2 f 111 
• 't ~ I 

,',: , 1" , 
I'J""': 

~: 

~: 

(.n -,~~, 

•,n~ ~ 

('fll,'1 f: 
Pfll)" R 

~.42 

',4,1 
tit:. 
,'6 

f~' ',r 
I rou n fTllI I 

'-"": 
-. -, f ~ 

I I If"'; I , 
, 1 lI"d' 

;1 f:rRM 
" fI:Fl=ln 

H 
H 

1 
I 

;: 

'2 
t4 

Il 
I" 
10 

" ~, I - J 'J·'1 ~: '.II,'~l In)vrp. ~.·'9 143 f:l ··r ',,1, I.' I ''',d' ',;J I:IRM V I 2. 5f .£'1.1 
,'. I 1. I' ~ t:-,.f1'~"1 rU:.I.'f~ ~~i' 1.2 f:I . " " I I If" ,I, '.; I r:I 11M Y I fl '.1. In .. ~. 0 

t' ~ - 1 

I '~. 

I'J II, 

·1",' 
. I· I: ~ 

~:- 1-,rL~", 

J' - r,fI .J~' 

...: 1 ,n.-'I~ 

£"lf11/f J\ 
[Irll,·'f..... 

nnvtR 

....~~I I 
"-'':'"'·1 
,..,':):) 

):16 
1'''0 
Wt:. 

1:1. "' 1 
1:1 '.[ 
!:I··' 

.: ,n 
:,r.ff 

---: ',11 

I fIr.. ·• I I. 
I , J ,or, I' 
I I J ". ,I I 

'.,1 t:F 11M 
" I E:r RN 
',1 1:1 RN 

tl 
'r' 

" 

~ 
£ 

?o 
:2 

n 
/J 
f) 

~ 

r:­
f' 

In 
In 
If; 

;T 
,',; 
,'J, 

, 
, 1"" 

"111. 

,'III 

L 
.' 

f' 

f,n .. ··-' 

1,(I~fl 
• ,II ~ 1 

'''IVI.P. 
f1rll~'fR 

nro'TR 

~I"',; 

~"f) 

~'1 ~ 

"~3 

1':',;0 
1fl" 

I:T .·F 
I nu H 
fll.ltl r 

Ff.n'r 
' ,'~ 

uc 
" ',r .' 

"II' ,I' 
I I ", ,I I 
IJ J '''',1 I 

" II:f liN 
·.IFI liM 
·.TI:rnN 

N 
N 
tl 

1 
1 .. 

2 r 
n 1.1 
-. I' 

If: 
In 

'",'1' 

;' .. 
I""· 
"I. 
,'I' 

, 
I 
I 
I 

_ 'I' ' 

'II': 

'11·1 

'IiI, 

'Ih, 

.:-r,rt~ ..'" 
I t':",n"":~ 

t· '-.11 ~-4 

,,"'. 1.11 ,: ... 

I. , ,II ~,. 

11(1I/,F. 
(I(Il/tF: 

'"'II,"ff: 
(U 11.'1 F: 
111111( P. 

'.. -;; ..... 

·_i.«~ 

'\~I 

..-;n') 

~hl'" 

t ,~9 

J f."" 
tPi;:­
1.1 
1;'0 

l flU If ~'f:'" I 
1 rllJ TJ~J<II" 

1'1' '" r 
LI1U " 1'1:11' I 
~,··r 

-; <.. I 

-~ r. t ~ 

-~ ,I , 

)-,'1 
.; .,; ""F: 

I'll' ,I' 
l I 11", I' 
LI '1' ',1 I 
II p" .1' 
I I 0':-1' 

" I r:r '=1M 
,ller >'IN 

';II:E RN 
',11:1 11M 
',lI~r I=IM 

" 
H 
'r' 

V 
'r' 

to 
': 

'I 
1 
~ 

'5 
'5 
OJ 
.2 
.2 

N 
t4 
IlU 
U 
U 

I"; 
.='n 
In 
.'n 
;'11 



flt':'- r .,. '. "I,. ~ ") 

L fll 'IT I '-l~.tltl rllil n F:F I" '.jl-'P1 r F:F'.r"WI-' I r 11";T1 . ,1 1111',' RF:FA 

· ,f! r 
.111 t II.' ~' 

f F" I 

tl"r1F'rf: 
1I~.f.S 

("",n 
ur" 

,IOf: f H 
1.1f" 

[R',T 
r.f:Il""f:rllrtl 'If., Ill' 
~.ITl"H, 

1'F:1 MI ~r.·I· 

'-.Il 11 
'.1 I' If .' 

.;[ r flUru II :'r' 
'-",n11 

. ,I 1:11 " 

I'PIII tUl,-.r ':r IF:rRf:E 
UIlTI:" 
',I r I J 14(; 

CONF. URTfll: 
OJ SrONCE: 
r.Mrrn::<,' 

SLOF'E A,F'E'Cr F.l f VAl I IItl 

,'1 .}lll; ,,~-r.r1-':~ nnl.'rR ·l r... n J,~ l"U rl 1 III' F ·-.,,,F; I [I I' 10: <.1 p.rRI1 N 2 U ':0 
,'. .,'j," [I".,of R. ·lfl''l 1(.;' f: 1 ,I ' .." '-. :lo' I I: I ,. 1 r. ".1 F:llln Y .'n ~ U :':J'~. ,",/I~" 

,'I. .• ~, I I. r.H·l0 fUII.,I' ..-: 'I ~'1 ;')4 I: I ·1 " .1' I r II" 1 r ·-.1f.:! I1n Y I ~ Sf I" 
,.': .' 11 , 1.1111 'IOI}r r: ~,4-": ;'nr::; 1'1 III I- ".1 II II' I'; '.'1:1 lin J ., '" 11'.1
,', '1 I: 1.11 f;' rUt l..',- F: "-;·1 ~ ~'117 n .r " .1' I r I F", r r. ~,II" I'M '"Y ? :2 U ;." 
,', '1 1.'1·10; fll'lt/f R ..,~:~ ;;"10 "f. " .1 " II' .1' '.. , 1 F~I lin 14 ~l '=) I"I "L1 1 I n 
,', '1 , " r.n ~1 1 pnl/r F; 1"". ~. ~~ ~""IA llllJ I I f· ... ·IU I I.· " If ;Ii ·.. r F:I 11M 14 I) <·r ",,. 
,'. .'1', I. r,ff .r, ,,(,," R ,,~ 1 'PJ; I: f ., f'· I I'll"." '.1 H I1n N :;- (1 >1: .' 
'~ . ..'1'· 1 1,II·lt'. r Ir~l:r F: '1':1 1"01 I 1 III ~ f F:t" It1 r • .... 1 I I'll' .1 , ".11'\ lin y :: .. U HI·

,', .' 1 ; ~. ,,1l·1;' lllll"r '< "t,'l) ::'ll(l 1 Ilil 1 I F-'~ :111 f u" I' I r··.. ,. ".11 I lin 'J E ;,:.(, 

,' .. ".' ~, '.II-In rllll.TR r;. ,., 1 "I l "U I r ",",0 f 11 I' ',J '. '" y I ~ ~;u If)',.11.1 "" 
y ., WI,'. '1" ~ 1.11 1" IU It'l P­ ~I)~' 1flr, l "II I If "11' I "1' I 1'1 I", I'. '_.1 1:1 lin ·1 H' 

,'~ . t. 1'." . IlIll'r p. '", - ~II ;' ,:­ l IIU II ",t.1I 1 [ '.1 I; II If .f'; '·11'1 I'" I .' lJ II)'" ,'. 'I f: .,rP } I H (I,'F P. ", ~ ',:( ~. ,:" I till tl. I 1/' r '. ,'.' U 1/ I r ',' J ", r I'f "" '" 1 ...-. f :';:'11

, . t •. f ,"; ~-. 1.11. 11,"1 I: l"""1':'.' ~~' -.;;. I II'\.J If f:::I-'F U , n,·,: tll , r 1 f '.1'­ ".1' 1 lin '" y '2 (I Sf ,., 
·, .. : _ .... flr', ~ ('fl"l R r. ": I :C' I •. I 11~J 'l"1 III ~ , .' 1/ 11' .1' .IIU'M (I -:i U 1n 
,I , , 

" I ,ft r ,"-f Itl ,I 'r P. ',""':,'" 2."/ I otl If r ,""(I r nl , I. If' .,. _. f fl tlM '" y r) n II ~ 

,', • 1.11",·, Ilfpl'r F~ ~.""'; ,'" :C':: I l'IW II H:III I ,f ,-, 1 t If ... .1 fX fH1 y n IJ to! 
,'. ~ . I ,r I ..... IIf "'F f: 1(.:' EI ,I "' .11 I I,,· .. , .11:' flM N I ~ :':-," , r" , .... 
,', f. 1,1'"',,-'0 r"·.. ·r F: tf,~ I"";·' t (tU I r '.·ffl r .1: "",]. '.1 f" "" ~ ;;> NU ';11 

.' " "'''':·1 

7 ,;<fi." 1,11"',:-1 lllll,'r f-: ·t·,,·... 1"'-,f' H·.I ,I: I I: 1 r" ,I I ',1 f'f .IIM '" .. ' 2 t~u" 
~ t ,f ......,·. IIIII.... rr: ·1··.·1 1 ·1'. 1:1' ., .1 11 I r r f .1 ( : .. H-f 11M \. '" 2. ;. U -:::~ 

, '. • '1'>1 nrll.'( ~: "1-;"') " ..... I IIL1 ( r HIli I .1: , I: 1 I '.1 r '.' "111M N ,1 " -:':. ,-'0 
.'1 , ~II t" 1,lIf,(1 rUIVf P 47, I"V'" f'f ,I .f' II If ';1" ~:.I .'1 liN V ": ~ ....F: ~;n 

.",1 t" ,.f It.. I Ll.- ...··r-p .... ,..t' I'P; I IlU 11 ITII' '. ,I; I I: 11.... ' '. I 1:1 11M V .. ' .l :.f-: ':11." 7 

~h,,',. pnvr F: ~ J J;"'; II f f'II' f ·.·.1' 11:11 ·1' ·.lJ..r"n V ;. 
, 2. PU: .~",• .. 11t .... ' 

a­ ·. .' •. rl,. -:. JlnVrR ·1~.A 1,-1 II 1 "nl I ·-."t: I 1'11:",)1 ". I 1:1 11M Y L .;: <';F . .' 
N ,', ., I [,,,"r P. ~l~.tJ 1'1 I lilJ II H:," ' •• 1' I II , ..~ I " ,- , I-:t '1M N I ~, '.,• ",flr',-'
 

.'f.
 • ',r.,...·. [1111.·r p. ",r, J;. ;';'1 I 1I1J 1 I f fl II r ',": I I If ",' '" 11:1 lin N ;.! .' LI III 

,', . ~, . , •.nt .... [,(,I,'f f': "-.~.'" 7f,"1 J IIU II •·.. '·IH f ',11: I r 11' ,I' :::.1 ~'F IfM Y .2 :;> ,. III 
,',. , ~,' t: "It,;­ 1111 1.'( F: '","'1 ~ 2f."'7. I IILI 'F~" II' f '.11: I I If"" ... , , Tf~1 lin I "- u "j 

,'f t : "r ~ ,•-1 ..nl.'f p. ~, ~", ~-"~t t I: I .f ',HI '.'.1 1':1 .1/1 '"N (I (I :; I.: 
,', ,"-::; .. : ",1,,...[: POI,'ff': ',.1.' .",14 IroLl 11 FTI" r ',-,1 I fll".1 " '-,1 f:1 lin V :2 ;.. ~-~( In 

/) <.; 

'H I II ( '." 

,'1 .,' ;;'-' t: ,.flt. q (111 1 '1 P. ~,~r'j .~'·1:::: I IlLl fl f 1:111 F .111 I f 1'..·.1 r ".IUlIM H I .-·n 
.'~ I .'11 f' , .f I .~ 1 nnt...-IR ,~, -=: 1 ~''''1~ I nu r I 1- ... 111 r ·.·.1: I I: I r",( I' ".11:1 flM H II . ..' ,r;,', 

, " f' f '(" ~ ~-., [''-''/[ P. r.~~ ;',·1 1:1 J '. ,n I r II" .r , ".11:1 11M y 3 :2 NU '0
;. .' 1" I' ,.11,'-'; (fI-" 'r F: ;':'-';;:, 'fIll "FTtll' ' ... ' I I: I r"·: I': '.11':1 I'M N 3 .;: U In 
.'1: ."1'. .' I .(I.~:· IlIll'l fo: f:l .. ' :.1: '.111 I 1:1f"~]1 ,.'Ulln N (. /) LI" :.:rJ 

~. 'l- ., '" I I , I' C, I , ]fl,', . ", L •. /I;"f. (If/'.'[ J: ,,_ ·r f I 11(1' II t "tH " ,I; c. TI:f lin N 
l 

:2 '" 
," .' I,' f' I~ ~' ,.fl1·r r: "I ~ r .;'~n 1111" I ' .•f: I r I r".1 ,­ ".11:1 lin N '" .,• " U
,', .... ", • 1,(1,':: 11I1l,'f p. ~ './ .~ ;"11' I OLI ff H'I'''' .11 IUI"-.I' ·.If.1 lin v :: ~ U '.,', ,. .: ,II,"'f IUII·TP. "I(.;:~ 3 1' ':;' I , ~ ~ .• If I .1' "I 1/'" ·.f I c. r r'IIIM y (1 -;0 N" ~. 

,'1 ""\ •. r ,":'; t (11"11/1 f< ",(, t ;;'J:A I'T ,1 .1, I 1'11"-" I ".1 F:I 11M N :;> E 
~ . I . t •• fl;-., III 'I.'t- P. ... t-....i ;' ~(1 IIIU I ( .·'f:l-fl .,1: I rtf ';rr >'I:I"n Y 4 ,n III: '. 

~. 

,', .•.. "; ~ I ,(I! ( . (If 11,'1 f: .. ,I ••~ ...,....,. f:I ,I 1 J:1 f".' ,_ -.1'" 11M ~. ... U1: H' 
,'. "',,, I .fl; ;r, ri I'll '( ~: •••• '"l ;'.'1 I f,U II ~ f'lIl I I ;'11".1 , ',1 ':1 11M '"r ft tlU r. 



.
.
.
.
.
 -

. 
-

. 
-

. 
-

.. -
. 

-
. -

-
.
.
.
.
.
.
.
.
.
.
.
.


 

~
~
.
-
.
-

.
.
.
.
.
.
 
J
-
_

 
... 

, 
........ 

, 
.... 

J
-
.
-

........

~
-
,
.
~
~
,
-
-
~
-
~

 
.-

~
.
-
~

 

; .­
:­

:. 

:.. :­
:­

.... :-
:.... :.. :.. 

:­

,­
c:: 

-
i 

.. c 
-

~
 

i.. 
-

-: 
'" =. ?i :: 

..,. 
5 

:: 
.. 

:­

-;;; ::I 
c ­~

 

C
. 

~ E
 

~ :i ­
:­

I•.'

-s: ~
 

c ... 2 i.. :.. 
. 

~
: 

'; ': :; 
". 

.. 
.. . .. 

-;-
~

 

-
~

 
-: 

,
.
 

.
.

....... _ ... _­
. 

. 
.

. . .. 
-

~
 

. 
' 
•
•
 _ 

:.... 
' 
•
•
 _ ........ :..­

...... 
• 

_ 
• 

_ 
• 

_ 
• 

a 

-.::..:.......::.-::... 
;." 

~ •
•

_ 
-
.
 

-
.. 

'
.
 
'
.
 

'
.
.
 

• 
• 

., .. 
' 
.
.
 

-
-

.... .... .... 
~

 
~

 
'. 

' ..-
' .. 

' ... -.-
' 

-
.
.
 

. 
-. 

~
 .... .... .... .... -

-
.. -. 

-
_..... 

' .... --
-

-
-

-

63
 



..... 

C
 

a: 
c.; 
!oJ 
L. 

t.: 
,-' 
l.­e. %

 10: 
~
%
~

 
C

 ':.. E,
'" ... 
~
"
'
'
-
I ... 

III 
L.J 
:l< 
~

 
-I 
... w

 
lk: 
0 '-' 
w:..: Cl: 
~

 

-Ie
 

II. ... 
~

 

t <
t 

eo: 
:: 

,,"
'­r.; 

l.u
<:: 

e: 
... 

... 
;: 

'" -' 
'­

;.; 
\,") 

'::' 
L. 

-:. 
­i 

=
 

." 
;: 

~
 

... -. 
~

 

,­
~

 
~

 
0

­

"' 
5 

... 
.­:; ~

 

::! 
;:: ... -

'. 
~ -.­c ... 
;
l ... 

~ .J
 

C
 

C
 

C::z ­<.' 

~ -' a; 
'" ':... ~

 
l.. 

".
 

:­

~
 .. ,.­

-=
. .... _-_:....:....: 

64
 



c:: 
~

 

<:: -Q ,', 

\
' 

.... l­=
 

,-
­,.. 

.­c: 
.... 

­":­::: 

; :: 

1.-, 
....',
... I: 
<:: 
w.: 

:.. 
~

 
...

... '"<..' 
"­ '" § § loJ ...
i 

~
,

llI: -
':' 

l:-
v-,­V\ \oJ 

:.: 
(
t 

oJ 
~

 

\oJ 
QL 
C

 
(.i 

~
 

I:: C
 

oJ C
' 

"- .. Q
; 

\oJ 
"­c:: 
.:.: 

... c. 
~

 

c; 
:.. :.. :.. 

... 
:­

.... '" .:.: c ',­

=
 ~

 

,'­-S :5 ,­S E
 

~ c ': 
~

3 .... 
~

 

~ ..J 

S, 3 
~

 

c.' 
~

 

c:: 
:I: 

ii 
<:: 

..J 
'" ~

 

'::t 
... 

' 
­

;.: 

:: t' 
." -

,;: ..-
~

 
~:

,,:-:-
~

 
.
.
.
 

65 



related. Site C-118, immediately to the south of C-116, yielded 
a fUll-grooved ax, one pitted stone, 2 cores, 6 utilized flakes 
and flake tools (Plate 8), and about 130 fire-cracked rocks. 
Although the ax suggests an Archaic Period occupation for the 
site, no diagnostic bifaces were found. 

Subarea 3-2 This subarea is situated between Kent 91 and 
Kent 42 and includes land on both sides of Massey's Millpond. 
Most of the subarea offered some degree of ground visibility 
during the pedestrian survey and produced 33 previously 
unrecorded sites. The first of this group was situated on some 
headlands just south of Massey's Millpond darn and included sites 
7K-C-119 through 126. The most productive was C-124, on the berm 
of the rise immediately south of the intersection of Kent 42 and 
Kent 92. This Woodland I site produced one Bare Island chert 
point (Plate 1), one non-diagnostic quartz biface fragment, 6 
utilized flakes, 6 unutilized flakes, and 3 FCR in an area 
measuring approximately 70 x 100 meters. Another Woodland I 
locale was 7K-C-119, which produced one black chert Bare Island­
like point. The remaining sites contained small numbers of non­
diagnostic broken tools, debitage, and FCR and are most likely 
small procurement sites. 

Site 7K-C-127 is located at a point between two streams 
flowing southeast into Massey's Millpond and produced one non­
diagnostic quartz biface fragment, one quartz utilized flake, one 
chert chopper, flakes, and FCR. The small knoll on which the 
site is located has suffered sheet erosion due to agriculture and 
the possibility of finding intact subsurface features is quite 
low. 

Mrs. Edward Brown's Friendship Farm occupies the northwest 
part of the subarea, on the north side of Massey's Millpond. 
Sites 7K-C-128 through 141 were found here on a variety of water 
settings, including flowing and ephemeral streams and a large 
bay/basin feature. Site 7K-C-128 is located on a 5-meter rise 
almost completely surrounded by flowing and ephemeral streams and 
produced one quartz Lehigh/Koens-Crispin broadpoint, one non­
diagnostic quartz biface fragment, utilized and unutilized 
flakes, and FCR. 

The center of the field is dominated by a large bay/basin 
feature which measures about 200 meters in diameter and three 
sites were located in its rim. The largest is 7K-C-132 on the 
southeast side, which produced one rhyolite biface fragment, one 
chert early stage biface reject, 6 utilized flakes, one quartz 
scraper (Plate 9), one quartz core, 4 flakes, and 10 fire-cracked 
rocks. Two other sites were located on the north rim of the 
feature: 7K-C-133 produced one quartz core and 3 fire-cracked 
rocks while 7K-C-135 yielded one quartz utilized flake and one 
FCR. 

All of the remaining sites on this farm were associated with 
permanent or ephemeral streams and none contained diagnostic 
artifacts. Site 7K-C-129, on the north side of the Leipsic 
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PLATE 8
 

Selected Ground Stone Tools from Sites in the Route 13 South Survey
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PLATE 9
 

Selected Bifacial Flake Tools from Sites in the Route 13 South Survey
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River, was notable in that it produced a large pestle, as well as 
an argillite flake. The use of argillite for stone tools was 
relatively infrequent in the northern part of the Rt. 13 
Corridor. However, it became more common in the southern part of 
the Corridor, especially from the Leipsic River south. The 
remaining sites on the farm contained small amounts of flakes, 
FCR, biface rejects, and cores. Included in this group are 7K-C­
130, 131, 134, and 136 through 141 and they probably represent 
small, ephemeral occupations. 

The last group of sites located in this subarea is a group 
found on the south side of Massey's Millpond on the James 
Faulkner, Stanley Short, and Allen Miller farms. Visibility was 
generally low due to the presence of no-till and fallow fields, 
and most of the sites were found on the weathered edges of the 
fields along the bluff tops overlooking the millpond and 
floodplain. The most notable site is 7K-C-147, located at the 
confluence of the millpond (Leipsic River) and an ephemeral 
stream. Although visibility was only 5%, one square-stemmed 
argillite point, one non-diagnostic chert biface fragment 
(possibly a Jack's Reef point), one quartz flake, and 35 FCR were 
found. Unfortunately, this site has since been partially 
destroyed by housing construction. Site 7K-C-146, also on the 
Faulkner farm, produced a Newark jasper core, a large argillite 
flake, as well as several other flakes and FCR. The remaining 
sites in this group, 7K-C-142 through 145 and 148 through lSI, 
produced small amounts of debitage and FCR and an occasional non­
diagnostic tool. 

Subarea 3-3 This subarea contains all of the north and 
south banks of the Leipsic River between Massey's Millpond and 
Garrison's Lake and is bounded on the west by Kent 42 and on the 
east by the Conrail railroad tracks. Almost all of the subarea 
is farmland and most of it borders the Leipsic floodplain. Even 
considering the infilling of streams by modern agricultural 
erosion, the bluffs on the farms bordering the Leipsic 
still stand 5 to 7 meters above the floodplain. The northern and 
western portions of the subarea were entirely no-till fields and 
offered no visibility at the time of the pedestrian survey. The 
southeastern part was subjected to pedestrian survey and 18 sites 
were found on the two farms comprising this section. Mr. Edward 
Brown's Greenbriar Farm lies due east of Massey's Millpond dam 
and contained sites 7K-C-152 through 161. Site 7K-C-152 is an 
intensely occupied location around the head of an ephemeral 
stream draining northwesterly to the Leipsic. Even though 
visibility was only 20%, one quartz broadpoint, one jasper point 
tip, 5 non-diagnostic quartz biface fragments, one jasper 
utilized flake, one chert core, 35 flakes, and 34 FCR were 
recorded. It is one of the most heavily utilized sites in this 
type of setting (ephemeral streamhead) recorded in the Rt. 13 
Corridor survey. Just south of this site was found a contracting 
stem jasper point, which was recorded as C-155 (Plate 1). Site 
C-153 is located about 300 meters downstream from C-152 and 
produced flake tools, utilized and unutilized flakes (inclUding 
argillite), and FCR. The owner also showed us a pestle he had 
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collected from the site. Other diagnostic artifacts were found 
at C-159, at the head of another ephemeral stream leading to the 
Leipsic (corner-notched point), and C-161, on a sandy knoll about 
200 meters east of the Leipsic (one jasper Lackawaxen point 
(Plate 1) plus other broken tools, debitage and FCR). The 
remaining sites on Brown's Greenbriar farm, C-154, 156, 157, 158, 
and 160, contained low amounts of non-diagnostic artifacts on a 
variety of streams settings. 

Just to the east lies the John and Rusty Schmidt farm, which 
had just been plowed at the time of the survey and offered 
excellent visibility. Seven prehistoric (7K-C-162 through 168) 
and one combination prehistoric/historic sites (7K-C-169) were 
found, with diagnostic artifacts being found on 2 prehistoric 
sites. Site 7K-C-163, on a one meter rise on the south side of 
the Leipsic, produced one chert Bare Island-like stemmed point 
(Plate 3), cores, flakes, and FCR. Site 7K-C-165, on a low rise 
on the east side of an ephemeral stream, yielded a chert side­
notched point, flakes, a core, and FCR. The site containing both 
prehistoric and historic components, C-169, is located on the 
southwest slope of a 3 meter rise about 150 meters north of Kent 
92. The prehistoric component consisted of one flake tool and 
about 100 FCR while the historic materials included 5 pieces of 
lead glazed redware, one porcelain teacup basal fragment, one 
green glass wine bottle basal fragment, one other hand-blown 
green glass fragment one hand-blown molded tumbler basal 
fragment, one cast iron bottle fragment, and numerous glazed 
brick fragments. The historic assemblage suggests a late 
eighteenth/early nineteenth century dwelling occupation for this 
site. 

All of the diagnostic prehistoric artifacts from this 
subarea suggest a woodland I occupation (3100 B.C. to 850 A.D.) 
and are typical of micro-band base camp and butchering/processing 
sites. 

Subarea 3-4 This subarea is comprised of farmland on either 
side of Willis Branch, west of the Conrail tracks and between 
Kent 92 and Kent 152 (Linberry Road)~ The north side was in 
excessive crop growth at the time if the survey and could not be 
walked, but the south side, which is wholly owned by John and 
Rusty Schmidt and known as the Linberry Farm, could be surveyed. 
Although it is a no-till corn field and visibility ranqed from 1% 
- 30%, several sites were located. Diagnostic artifacts were 
recovered from 7K-C-174 (steatite bowl fragment, Plate 10) and C­
179 (quartz contracting stem point). The other nine sites 
recorded from this farm (C-170-173, 175-178, and 180) all 
produced low amounts of non-diagnostic tools, debitage, and FCR. 
This farm suffers from sheet erosion problems and it is quite 
unlikely that any of these sites would produce intact subsurface 
features. 

Subarea 3-5 This subarea lies along the north side of 
Garrison's Lake between U.S. 13 and the Conrail tracks and south 
of Kent 149. It is entirely owned by Joseph Lamberta of Brenford 
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PLATE 10 

Steatite Bowl Fragments from Sites in the Route 13 South Survey 
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and offered generally poor visibility (average 2% - 5%) at the 
time of the survey. Nevertheless, eight sites were identified 
(7K-C-18l through 188). The only diagnostic artifact recovered 
was a quartzite Lehigh/Koens-Crispin broadpoint from C-183 (Plate 
4). The other 7 sites were all situated on the bluffs along the 
north side of Garrison's Lake or along tributaries. Site 7K-C­
185 is notable in that its limits likely extend far to the west 
into the woodlot between the identified portion of the site and 
the tributary. Site e-184 (one red jasper bevel edge 
scraper/graver and 15 FeR, Plate 11). appears to be almost 
completely destroyed by a former borrow operation. 

Subarea 3-6 This subarea includes all ground on the south 
side of Garrison's Lake to Kent 151 and between U.S. 13 and the 
Conrail tracks. with the exception of a small section northwest 
of Willis Branch, most of the subarea could not be surveyed due 
to access denial by the owner. The section northwest of Willis 
Branch lies on the John Schmidt farm (see also subarea 3-3) and 
was in no-till corn with low visibility at the time of the 
survey. Five sites were recorded (7K-e-189 through 193), all of 
which were scatters of flakes and FeR. However, 191 and 192 were 
separated from Garrison's Lake by heavy strips of woodlot which 
historically had never been plowed. Most likely these two sites 
extend into the unplowed woods and thus, even though the adjacent 
survey produced only small amounts of debitage, it is possible 
that artifacts and undisturbed subsurface features exist in the 
woodlot. 

Subarea 3-7 Extending east from U.S. 13 about 1500 meters 
along the north side of the Leipsic River, this subarea included 
lands owned by A. Gene Short of Dover and the surface vegetation 
at the time of the survey was no-till corn with an average 
visibility of about 1%. Despite this very low visibility, seven 
sites were recorded (7K-e-194 through 200). All of the sites 
produced flakes and FeR and were situated on low terraces along
the river or on 1 m - 4 m rises along tributaries. Site C-195 
produced 2 Killens Ware sherds (Woodland II), a worked chert 
pebble, 18 flakes and several FCR located in a 1 x 2 meter patch 
of bare surface on the north side of the Leipsic. This artifact 
density saggests a very intense prehistoric occupation at this 
locus. All of the sites in this subarea show minimal erosion and 
the possibility of intact subsurface features existing here is 
good. 

Subarea 3-8 This subarea is comprised of that land east of 
U.S. 13 which lies within the triangle formed by the confluence 
of Alston Branch and the Leipsic River. At the time of the 
pedestrian survey, the fields were in no-till corn stubble and 
v is ibi 1 i ty was 1ess than 1%. Fou r sites were recorded (7K-C­
201 through 204). One non-diagnostic shell-tempered sherd was 
found at C-20l on a 4-meter high bluff just south of the 
confluence of the two streams. This and the other three sites 
all contained small amounts of flakes and FCR but since 
visibility was so low, no substantive conclusions can be drawn 
about any of them. 
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PLATE 11 

Selected Unifacia I Flake Tools from Sites in the Route 13 South Survey 
-~ l 

• 

, .... 
:1! r,. 

I, : 

1 ; ., 

• 
A 

-J 
W 

~ tl"'1.-• . . 
.' 

. I
, 

,\'tI" {I,"ttfIIjr
:,'" ,'- ::"" "'i," ' ,':'" ~;; .. , ' ,. "'" ,....' \ " 

"\ 

.•• I . '" • JI.H ,'" l . -, • ,,' ~ 
',., : .." " " • •. ,"" .~1H ~, ." ., I,' I' . '. ", 't. ' , ....',..' '" ".. .. , .. ..'" ' .. ~' ..t.~ ,~.1 'it.-.~,;,j"l.' ',,:' ..~"'. ""1·.'I':-i!:~ ,,; ';' " :' ~.. -' .'H ..' -

' ," 

.... "': 'j ;.~ ...' ,'.. ,.. ,. I"",'), ..,~ ~'" "". . . .' 01'" .' •• ', ,.. YO, '" ,2'· :'" , ••".. '. . ", .. , ," , l","'..' " •~t 'l y', ,.•,l': ',': '.l: ,',<,./., ,~~'\;',:" .;: :~ ",," .. ~ ,;" ,..';y, ..,';..... , "'; ",,1f~',,:,' ,~.',"r .... 'j~< ..../ .:,'..~~ !;!r;:..~t~t;"':\l\)'i1:I:':~'t I1 .'.'':,'::;' ~)~l,.~.:tfi\:!:N"~·' .,;:,,:·.:~.F~!'~; .,~:~ ~i.~~4~f.,:.~";'f,.:Z'~:' 'h:':r\'\~ 'iIJ'l~'"jo,'~""~':;" ·c'; .•.." ir_ j'i.J f;'I ti;'; .~/;':I;:' . )~l i/-,.' ,.;.~,;".:'~. '~:\i ," ..
&, -...' . ,;,"', ,:'" ~{.. ..' ,'.1:~ '>, r...,.:....".,,,~ ,',.",'.. ," ;«','" ~""1i ,?!i" , ;,','"• " ;" 'S', . ',.......",,";,,,"":!, ...... .. • .. "';,;~:,-'• ..,~ 5 ~
 

• • >",( , , .. J" • • ..~ •• "7' :.",',,:,' .• ,l···~·"l.~rt'· ~~' .;,. ' • .!C.."',....'" , • ,.'l"<~.' ,~ ,(.. ",' 1 • ",.' ... ,,,,,. ' .. ! .1.', " ',' '. :.. r: '.,......:. ~ ,I •. ·· ' ' 
l ,,~' 

o 1 2 3 1N 
... -- - :l:Mo 1 2 3 4 5 6 -; 

TOP ROW, left to rir,ht: 7K-D-I05. 7K-C-IR/I ; ROTTOM Rm~. left to right: 7K-C-305, 7K-C-18. 7K-C-168 



Subarea 3-9 This subarea contains large expanses of 
farmland on the south side of Alston Branch and the Leipsic River 
and just downstream from the confluence of the two. Two 
landowners hold the entire subarea: the western section by 
Wilmington attorney Donald Booker and a larger eastern section by 
Wilbur Hesseltine of Townsend. Five sites were found on the 
former's land and 16 on the latter's and each farm will be 
discussed separately. 

Booker's farm, which is planted by A. Gene Short of Dover, 
was in no-till soybean stubble at the time of the survey with 
average visibility of less than one percent. Flakes and FCR were 
found at sites designated 7K-C-205 through 209. 

Hesseltine's farm produced 16 sites on a variety of settings 
along the Leipsic River and up Alston Branch and three sites 
deserve special mention. Site C-2ll is a long continuous scatter 
just downstream from the confluence of the two streams. 
Stretching for about 600 meters along the banks, most artifacts 
were found within 35 meters of the edge and included one chert 
bifurcate (Plate 5), 2 argillite stemmed points, 1 ironstone 
stemmed point, 7 non-diagnostic biface fragments (6 quartz, 1 
chalcedony), 1 quartz flake scraper, 20 utilized flakes (3 
quartz, 1 ironstone, 11 chert, and 5 jasper), 1 chert core, 1 
quartz core, 2 hammerstones (Plate 12), 1 sherd of Townsend plain 
ceramics, 29 flakes, and 109 FCR. The cultural periods 
represented extend from the Archaic through the Woodland II and 
span about 8000 years. The majority of artifacts were found in a 
concentration at the point at the northernmost part of the site 
and the entire assemblage suggests base camp types of activities. 

Site C-2l3 is located up an unnamed tributary to the Leipsic 
and produced 2 non-diagnostic biface fragments (1 quartz, 1 
chert), 1 chert flake tool, 1 unutilized flake, and 8 FCR. It is 
most likely a small procurement station. Site C-2l5 contained 40 
FCR in a tight scatter about 2 by 5 meters well back from any 
past or present water course and is probably a plow disturbed 
hearth or hearths. No associated artifacts were found. 

The remaining 13 sites from this farm (7K-C-2l0, 212, 214, 
and 216 through 225) produced flakes, FCR, and broken non­
diagnostic tools. 

Subarea 3-10 Included in this subarea is land on both sides 
of Alston Branch between U.S. 13 and the Conrail tracks. The 
south side is owned by Mr. Caleb Boggs of Cheswold and was in rye 
with an average visibility of 50% at the time of the survey. 
Four sites were recorded (7K-C-226 through 229) with the first 
two producing only flakes and FCR, while the latter two contained 
diagnostics of the Woodland I Period. Site C-228 is located on a 
2.5-meter rise between two ephemeral streams to Alston Branch and 
produced 1 quartz stemmed point (Plate 2), 1 chert early stage 
biface reject, several utilized flakes and flake tools, 30 
flakes, and 35 FCR. Site C-229 is just west of it and lies 
between ephemeral and flowing tributaries to Alston Branch on a 
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PLATE 12
 

Selected Ground Stone Tools from Sites in the Route 13 South Survey
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3-meter rise above the floodplain. Recovered were 1 quartz 
stemmed point (Plate 2), 1 large quartzite lanceolate biface (79 
x 35 x 18 mm), 1 qua r t z b i fa c ere j e c t , 1 j asp e r be vel e d g e 
scraper (Plate 13), 3 utilized flakes, 2 non-diagnostic sherds 
(probably grit-tempered), 80 unutilized flakes and 50 FCR and the 
assemblage is thought to represent a micro-band base camp. 

The northern side of Alston Branch contained one previously 
recorded site, 7K-C-6, which was walked by the survey team. Two 
bifaces, one a jasper triangle (Plate 14) and the other a non­
diagnostic of quartz, were recovered. Site C-230 produced only 2 
utilized flakes, 2 other flakes, and 2 FCR. However, one of the 
2 utilized flakes was of an exotic material similar to Flint 
Ridge, Ohio chalcedony. This material, which occurs on the 
Delmarva Peninsula dur ing the Adena cuI tural phase of the 
Woodland I Period, implies that some sort of trade or exchange 
network with Ohio Valley peoples was in place at this time. Site 
C-231, around the head of an ephemeral stream to the Leipsic, 
produced several non-diagnostic tools, flakes, and FCR, as well 
as a honey-colored gunflint. The remaining sites found on the 
north side of Alston Branch, 7K-C-232 through 234, produced only 
small amounts of flakes and FCR and their function and temporal 
period is unknown. 

Subarea 3-11 This subarea lies on the south side of the 
Leipsic River and contains diverse water settings, including 
flowing and ephemeral tributaries and bay/basin fea~ures as well 
as the Leipsic itself. The entire subarea is farmed and consists 
of well-drained Sassafras soils. The eastern section lies on the 
Tony Ficner farm while the western section is owned by Charles 
Dempsey. 

Ficner's farm produced 3 sites (7K-C-235, 236, and 237) on a 
neck formed by 2 unnamed tributaries to the Leipsic. All were on 
a very sandy terrace and produced large quantities of debitage 
and FCR, but no diagnostic artifacts. However, given the low 
visibility (5%), it is likely that large, intense occupations are 
present. 

Dempsey's farm produced 11 sites in a variety of water 
settings (7K-C-238 through 248) and 6 of those deserve special 
mention. Site C-238 lies on the south bank of the Leipsic and is 
a large site with 2 meter elevation changes over its 400 meter 
length. It also cut by 2 ephemeral streams. Artifacts found 
included 1 chert corner-notched point (Plate 3), 1 jasper stemmed 
point fragment, 1 jasper stemmed biface reject (hump), 3 non­
diagnostic split cobble chert bifaces, 5 cores, 25 utilized 
flakes and flake tools of various materials, 3 non-diagnostic 
quartz biface fragments, 1 jasper late stage biface reject, just 
18 unutilized flakes, and many FCR. Although the debitage count 
is low, the quantity and variety of artifacts suggests a macro­
band base camp function. 

Site C-241 is a find reported by a farmhand. It is a 
grooved ax found some years ago and shows heavy use damage on the 
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PLATE 13
 

Selected Bifacial Flake Tools from Sites in the Route 13 South Survey 
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PLATE 14
 

Selected Triangle Points from Sites in the Route 13 South Survey.
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head and bit ends. It was recovered from the north rim of a 
bay/basin feature which now serves as a livestock pen. Site C­
242 lies on a 2 meter rise southeast of the confluence of the 
Leipsic and an unnamed tributary. Most likely another large 
macro-band base camp, it produced 9 non-diagnostic biface 
fragments, 21 utilized flakes, 2 unifacial scrapers, 6 cores, 1 
bi-pitted stone, 1 pestle fragment, 2 small friable non­
diagnostic ceramic sherds, and 1 chunk of cemented shell deposits 
resembling a quartzite. The lack of diagnostic bifaces is at 
least partially explained by a farmhand's assertion that unnamed 
collectors have periodically walked the farm over the years. 

Site C-243 was found on a 3 meter high ridge bounded on the 
north and south by deep bay/basin features. One chert corner­
notched point (Woodland I), 6 utilized flakes, 1 scraper, 2 
cores, 72 flakes, and 8 FCR were recovered. Site C-245 also 
produced a Woodland I diagnostic artifact, a chert contracting 
stem point, plus a jasper flake tool and 3 flakes. 

The source of the cemented shell deposits was determined 
when the survey team checked the woodlot on the west edge of C­
242 to see if it had ever been plowed (it had not). The adjacent 
bank was also checked for eroding artifacts out of it and three 
large shards of Wolfe Neck ceramics were found. We also 
encountered many large (up to 50 kg) slabs of exfoliating 
cemented shell deposits. A sample of the cemented shell 
deposits was identified by Dr. Thomas Pickett of the Delaware 
Geological Survey as a "beach rock" from the Miocene (28-12 
million years ago) or Pliocene (12-1 million years ago) Periods, 
a shoreline shell deposit which has been completely silicified 
(Pickett, personal communication, 1985). The bank deposition was 
labeled 7K-C-247, even though it may be an extension of C-242. 
The remaining sites on the Dempsey farm, 7K-C-239, 240, 241, 244, 
246, and 248, produced low amounts of utilized and unutilized 
flakes, FCR and an occasional broken non-diagnostic tool and are 
most likely procurement sites. 

Subarea 3-12 This is the easternmost of the 12 Leipsic 
River drainage subareas and is situated on the south bank of the 
River about 2.5 km northwest of the town of Leipsic. It is 
composed of 2 parts: a no-till cornfield on the eastern side and 
a large poorly-drained woodlot on the west. The former was 
subjected to pedestrian survey, while the latter was the site of 
three lxl meter shovel test units. The field produced 4 sites; 
the most notable of which is 7K-C-249, a huge, sprawling site 
along the first terrace on the south side of the River and on a 
short neck formed by 2 unnamed tributaries to the Leipsic. 
Although surface visibility on this 12-16 hectare site was only 
about 3%, literally hundreds of artifacts were found, including 3 
stemmed points (1 quartz, 1 chert, 1 argillite), 1 argillite 
corner-notched point (Plate 3), 1 jasper triangle (Plate 14), 6 
broken or rejected biface fragments (5 quartz, 1 red jasper), 10 
utilized flakes (8 chert, 1 quartz, 1 argillite), 4 COl-es, 4 
Townsend undecorated sherds, and innumerable flakes and FCR. The 
site contains both Woodland I and Woodland II components and the 
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quantity of artifacts recovered given the very low visibility 
suggests this is not only one of the most extensive, but also one 
of the most intensively-occupied sites discovered during the 
1984-85 Rt. 13 Corridor field seasons. 

The other three sites found in this field also deserve some 
mention. A solitary bay/basin feature well up one of the 
tributaries mentioned above was also the focus of some 
prehistoric activity, as 6 FCR were found on its southeast rim 
(7K-C-250). Two other sites were found on the terraces on the 
west side of the same tributary. Site C-251 produced one Killens 
Ware sherd (Woodland II, Plate 6), while C-252 yielded 1 early 
stage argillite biface, one chunk of unworked argillite, 4 
utilized flakes and flake tools, 1 core, 7 flakes, and IS FCR. 
These sites are most likely related to the macro-band base camp 
mentioned above (C-249). 

Area 3 - Leipsic Study Area - Subsurface Testing 

Figure 26 shows the subsurface tests placed in Area 3 and 
Appendix VII lists the artifacts recovered from the test units in 
this area. Three test pits were placed in the woodlot in 
Subarea 3-12 and all produced prehistoric material which was 
similar to that found on the surface-collected sites. Site 7K-C­
253 was located on the southwest rim of a bay/basin feature and 
material was found to a depth of 53 cm below the surface. In 
addition to flakes and FCR, a heavily resharpened teardrop shaped 
point (Plate 15) was found at about 25 cm below the surface. 
Although hard evidence is lacking, this style appears to be from 
the Woodland I Period. Site C-254 was found on the southwest 
rim of a second bay/basin feature and produced 1 jasper flake and 
charcoal to a depth of 37 cm. Site C-255 is the designation 
given to a test unit placed at the confluence of the Leipsic and 
an unnamed tributary which produced two features and a large 
quantity of artifacts. See Appendix VI for unit wall profiles of 
this test unit. Feature 1 was a shallow pit encountered at 17 em 
below surface and contained charcoal flakes, FCR, and 16 flakes 
of gray-green argillite. Numerous argillite flakes were found in 
the soil matrix around the feature as well, suggesting a living 
floor or surface. The unit was then taken deeper, with many more 
argillite flakes being recovered, until about 80 cm below the 
surface, when a section of another much larger feature was 
identified. This feature, whose total areal limits are unknown, 
extended to a depth of 163 cm below the surface, with the sterile 
underlying sands taken to 173 ern. Material recovered included 
over 230 flakes, most of which were the same gray-green 
argillite. Curiously, many unmodified, secondary stage thinning 
flakes were present. Many of these could have been made into 
bifaces and other tools but were apparently simply dicarded. 
This fact suggests that this exotic material (middle Delaware 
River Valley) may have been quite plentiful on this site, thus 
making raw material curation unnecessary. It is possible that 
proximity to water transportation may have made it easier for the 
prehistoric inhabitants of this area to obtain this material. 
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PLATE 15 

Selected Teardrop Shaped Bifaces from Sites in the Route 13 South Survey 
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Area 10 - Dyke and Muddy Branches Study Area - Surface Survey 

Figure 27 shows the archaeological sites recorded and the 
subareas noted in the Dyke and Muddy Branches area. Locational 
attributes of the sites are listed in Table 6 and cultural 
histor ical data in Tabl e 7. This study area was di v ided into two 
separate drainages of the Leipsic River: 1) almost all of the 
length of Dyke Branch southwest of the town of Leipsic, and 2) a 
portion of Muddy Branch and tributaries on the west side of 
Delaware 9 between Kent 88/334 and Kent 337. The former includes 
Subareas 10-1 through 10-5 and the latter 10-6 through 10-9. 

Subarea 10-1 This is situated on the northwest side of 
Dyke Branch, just below its confluence with the Leipsic. Only 
its northern part could be walked, due to crop growth 
restrictions, and one historic and four prehistoric sites were 
encountered. Site C-339 is located on a 3 meter rise at the 
confluence of Muddy Branch and the Leipsic and measures 
approximately 200 x 400 meters. woodland I and II diagnostic 
artifacts were found, including 2 contracting stem points (Plate 
2), I possible jasper triangle, 3 non-diagnostic biface 
fragments, 2 cores, 6 utilized flakes (Plate 13), 1 undecorated 
Minguannan sherd, 5 flakes, and 49 FCR. Most of the artifacts 
were concentrated in the southeast corner of the site on a low 
terrace adjacent to the floodplain. 

Site C-340 is situated on a point between two ephemeral 
streams and produced 1 argillite flake tool, 2 other flakes, and 
8 FCR and is probably a small procurement site associated with C­
339. 

Sites C-34l and 342, upstream from the above two, also 
produced diagnostic artifacts of the woodland I Period. The 
former site, on a point which slopes gently down to the 
floodplain, produced a large red jasper Fox Creek biface (Plate 
1), a chopper, several utilized flakes, FCR, and debitage, while 
the latter, a 300 meter long scatter on the first terrace above 
the floodplain, yielded I ironstone Poplar Island-like point 
(Plate 1), 4 biface rejects, 15 utilized flakes and flake tools, 
1 large siltstone chopper, 4 cores, debitage, and FCR. 
Visibility on both of these sites was less than 25%, which limits 
the assumptions which can be made about them. Nevertheless, it 
appears that, based upon site areal extent and tool type variety, 
C-339, C-341, and C-342 are all base camps: 339 and 342 macro­
band and 341 a micro-band. 

Subarea 10-2 Subarea 10-2 occupies the east bank of Dyke 
Branch opposite 10-1. Due to crop growth restrictions, only the 
southern part of the subarea could be walked. The limits of 
known site 7K-C-94 were extended and 2 other new sites were 
recorded. The C-94 limits were extended northward along the Dyke 
Branch floodplain and material recovered included utilized 
flakes, several non-diagnostic biface rejects, and numerous waste 
flakes and FCR, but no diagnostic artifacts. The C-353 site is 
located at the confluence of Dyke Branch and an unnamed minor 
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FIGURE 27 

Sites and Subareas 
Dyke and Muddy Branches Study Area 10 
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tributary. Recovered were 1 Minguannan cord-marked sherd 
(Woodland I, Plate 6), 1 flake, and 11 FCR. However, visibility 
was very low (1%) and it is likely that much of the site is 
obscured by an adjacent fallow field as well. Given the poor 
surface conditions, it is entirely possible that a large site 
exists here. The final site in this field, C-345, was a scatter 
of chert flakes located on an ephemeral stream well up from its 
confluence with Dyke Branch (visibility also extremely low). 

Subarea 10-3 This entire subarea contains one large farm, 
which was no-till corn and offered very poor Visibility at the 
time of the survey. Seven sites were recorded (7K-C-346 through 
352), all of which contained small amounts of flakes and FCR. 

Subarea 10-4 This subarea, comprised entirely of a portion 
of the Millard Dixon farm, contains one known site (7K-C-40) and 
another smaller site to the southwest of it (C-354). The limits 
of the C-40 site were greatly expanded and the site as presently 
defined covers about 4 hectares. It occupies a broad point at 
the confluence of Dyke Branch and an unnamed tributary and is 
directly southwest of the C-94 site. Diagnostic artifacts found 
included a jasper Bare Island-like stemmed point and a steatite 
bowl fragment (Plate 10) (both Woodland I), and a jasper triangle 
point (Woodland II). Also recovered were numerous early stage 
biface rejects, utilized flakes, cores, hammerstones, debitage, 
and FCR, some of which occurred in clusters signifying plowed out 
hearths. The site is presumed to be a macro-band base camp. 

The C-354 site is situated southeast of the confluence of 
Dyke Branch and a second unnamed minor tributary and contained 
only 1 utilized flake, 1 core, 20 FCR, and a three kilogram slab 
of argillite with minimal working. 

Subarea 10-5 Vegetation restrictions prevented any
pedestrian survey in this subarea. 

Subarea 10-6 and 10-7 These subareas contain entirely no­
till corn or tilled fields with excessive crop growth and offered 
no opportunities for pedestrian survey. Subarea 6 contains 
previously recorded sites 7K-C-90 and C-91, while Subarea 7 
contains site C-88. See Appendix II (Leitzinger/Chapman 
collection) for a detailed description of surface collected 
artifacts from these sites. 

Subarea 10-8 This subarea is composed entirely of one large 
potato field on the south side of Muddy Branch which is bounded 
by several other minor unnamed tributaries. The field had been 
extensively surface-collected by Andrew Leitzinger and 
Christopher Chapman of Dover and these gentlemen had previously 
recorded three sites from it: 7K-C-86A, 86B and 86C. Mr. 
Leitzinger kindly allowed us to catalogue their combined 
collections and also conducted the UDCAR survey crew on a 
personal pedestrian survey of this field to show us the locations 
of these sites. During the pedestrian survey, additional 
artifacts were collected from the three aforementioned sites and 
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two new sites were recorded (7K-C-86D and 7K-C-86E). One thin 
steatite bowl fragment and an argillite flake were found at C­
86C, while flakes and FCR were visible at C-8GA and C-86B. See 
Appendix II for a detailed discussion of the Leitzinger/Chapman 
collection from these sites. 

The 7K-C-86D site is located just east of the C-86C site 
along the west side of an unnamed tributary to Muddy Branch. 
Covering about 1.6 hectares, it sits on a rise about 2 meters 
above the floodplain. Recovered were one Woodland I jasper 
stemmed point, one Woodland II chert triangular point, utilized 
flakes, FCR, and debitage. Site 7K-C-86E was found in the middle 
of the field on the crest of a 3 meter high ridge and produced
only a single jasper corner-notched point in an area of very low 
surface Visibility. 

Subarea 10-9 This small subarea lies at the confluence of 
three minor tributaries to Muddy Branch and was entirely fallow 
field at the time of survey. However, Andrew Leitzinger of Dover 
had previously surface collected the fields and had recorded 
sites 7K-C-87A and 87B with the BAHP in Dover. See Appendix II 
for a detailed description of his finds from these two sites. 

Area 6 - Hughes Crossing Study Area - Surface Survey 

Figure 28 shows the archaeological sites recorded and the 
subareas noted in the Hughes Crossing area. Locational 
attributes of the sites are listed in Table 8 and cultural 
historical data in Table 9. This area encompasses sections of 
the Mudstone and Fork Branch drainages of the St. Jones River 
northwest of Dover. Land surfaces rise 2 to 4 meters above the 
stream floodplains and occasional poor ly-drained swamps can be 
found at the heads of minor tributaries feeding Fork and Mudstone 
Branches. The low spots are usually wooded and historically 
unplowed, but overall most of the area is in cultivation. Soils 
a re of the Sassaf ras-Fa 11 s ington assoc ia tion, with the maj or i ty 
of the prehistoric locations being found on well-drained 
Sassafras loam and sandy loam. 

Subarea 6-1 This subarea is bounded b3 Kent 168 on the 
northwest, Kent 101 on the southeast, Kent 167 on the southwest 
and an arbitrary line on the northeast. Included is a portion of 
Fork Branch and all of an unnamed tributary and is about one­
third wooded. Ten surface sites and one large private collection 
were recorded during the pedestrian survey and five of seven test 
units also produced prehistoric remains. 

The Sonny Ridgeway farm lies at the northern end of the 
subarea along Kent 168 and was walked in February, 1985 when 
field visibility was about 70%. The farm contains several dry
bay/basins and all 8 sites found in the field were either on the 
rims or inside of these features. Very few artifacts were found 
at each site but several diagnostic artifacts were recovered. 
Site 7K-C-256 produced 1 rhyolite stemmed point fragment and a 
jasper core; C-257 an argillite broadspear (Plate 4) and a jasper 
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FIGURE 28 

Sites and Subareas - Hughes Crossing Study Area 6 

...­

.::. 

__.J 

• 

", 

;" J~
. \ "'\\ \ .. / "l ' 

• I 

",. 

~, 
) 

., 

l·\~- ;I' 

.J 
\.:: 

! 

"­

\I""",." I 
("Urll" )(..,. 

I . / ,/ \ 
, . ',Y" ",'"I,.''} '. ". ',. 

r,,/ j , ,W":?~ , ." 
" ,'(/",:,:,~ 

\ 
'/:'; 1~.'.1 ./:........ _\j~ ,,/­

e' /' '. 

(? . (; )~ / . ~ . 

).. \/I'i 

:/, 

./ 

./. 
, , 

,,'/ ' 

'/ ' 

,'" " \ ,~ 

~~' (\\ ;2 
I, \\­

(~~. c \ 
,,') f\ 111'" ' 

\. 'J ,.1, 

f\,"
~~".' 

JJI, \., 

:r-­ '" , ".}"I _ 

'. 

~ ,-, 
-.-' 

r--'I. 

'\.....­

~ . . 
;'~ --.L_" ....:..,.. 

..­

~ 
N 

.' 
" 

'" 

wn.y. ...,.:" 
5th,..","'" o. 

1 

;0 \ "\. 

./ 

.5 

mile 

'0 

!, 

I 

I 

'/ 
,., I 

• 
·f·'°1 \~,.. -. .. ­ " J~'LlO"''',,,,, _.)~'

&i/jh' lJ .' " 
···ll~ _ .... ..­

,.... ~;~):~ 

o 

... 

'..-, 

'" 

~ 

'=,., 

,.,.. 

00 
\0 



I "rol F " 

I rU~tll InUHI {1nr ... I'PI HI',If'PI ( f'I .llIlf·r r' 1111r.Hr.·' ["roC,SUIG c,tun.,. AREA 

',1" 
HIII1I" ,. 

t R"o 
/JIlMflfR 

tl~I.S 

(111110 

lIrM 
NflF' 1H 

Of" 
11'1·... 1' 

••,nM"IF:f"lltll '11,11:,11 

'.1 " ltl'; 
'-f-'MHf:', 
·.lfl I. 
· ,I f I I 

"'";F. r.~n.l,r:·,· 

'.11 'I 
,.11.11 

'of:'" tu".r "'IJF:rRC[ 
URn p 
A.rrll4G 

CONF. UATER 
DISTrIHc[ 
(MElEP.S.> 

SLOF'". Wif'fCr r l flJAl [liN 

\D 
o 

,'t: r 
,''': t 

,'}" . 
, • ~. I 

.. ~. 

;L I 

I'~, I. 

.' ~. I 
,', 

,', 
,',. 
;" 
,') ~ 

,'1: 

,'t-: , 
,', 

,', 

,', 

;,.. : .' ~. 

,'." 
.t: 
;" 

,'."-,'t· f 

r't: • 
,T 
,'I:
,',
"I:.., 
;~. f 

.'~ r­
,'to 
,T

,'",', 
,'.-' I 
,',. 

,j 

.T 

..... 

." o. .... 
,', 

,-'''il. 

,") .. ~. 

•.••r: 
''','1 

.'I,fl 

-'I,l 
'I.;' 

.'t,l, 

• '1 , ~' 

~'I .'; 

......... 
','rl 

.~" ~ 

.'1.-1 
.,,~. 

,','1 

.. · .. ·1 
~ .~~'-, 

_'I', . 
,',": 

--','''-' 
.'i:n 

;'::1 
; '~ ;~-' 

.;: .; 

,': :'\ 
.';:" 

.~: :-r-, 
-'i;J1 

';-1· ... 

'·.In 
."'1 

"J 7 

;,' ','1 
), IF, 

."", ... -, ~.. 
,. ,;.::: 
,.,'J 

)'lfl 

-':H I 
~'I.· 

~, I ~ 

':tl,t 

I: ,,1"-;- IlInE rp,FO: 
t: ".L~n t:Et'4rnu 
,: (, 1",1 I:F NI liN 
~:. '. I In ~:I ~ITIIH 

t: -•. 1 1J t:r t-HIIU 
I. ,·1·1;' ,:nHIIU 
, ,'.I·n ~:r~IT~IU 

,: ,'.1 I;" 1.[ t1Tqu 

I: '.I·H' U: ,IT "II 
1:-0.,·1" .:1111 IIll 
t: .,,Jr,1I ..~rtH llt~ 

I: ,.,'0' ~:HIT"N 

I. '.J ... I T tIT , ,~j 

t> t", 1-1', (' .....·'t~: 

I: . ,. 'I,. III ,o'f p. 
.-: 1',1"1",", In.I.'[F: 
.: I. ,"; ": (In1..'f: r: 
t ~,.r,_, pr:-ll/r r. 
t: "J~., 11l-,1)1 r: 
t" ,.(--;', P'JVlF: 
.: I.tort;' un·!rF: 
t: - '-.1' ,'J [1I11.'F F': 
t: I.lt-,n lul ....ff.~ 

t' 1.1',' rUII,'fF: 
,,: t. )"4' ('fll..'f ~ 

L ... If•.:' (Inl}E~ 

I: ',1 ·1 ,"l1/fF: 
t: 1',1' Iln'}tP: 
t: 1,1 t.', (11i1/F f-: 
t: -~,1 '.," rlpl.'[f~ 

t: - 1.1 ".,>:..1 f1fl .... f R 
.>,,1 ~n Hnl/£p. 
I: ".' ~ I 10nvE~: 
t' ,. t,·,.;"" ('''I"oE r: 
~: I,lf"'~ fll_.I/fr. 
~:- .,. ,"ot1 rtf..... fF: 
• : ~";~I (Irll/rFo: 
t: t',1 rt:. (H.lI,·[R 

.: I.' ('~. l,n4/tJ.: 

.' t, I ,'On (11I1,'rF: 

t: "I;"~.l [Inl'["'~ 

t: -,.1 i-HI [It 4~"f f.: 
I: f, I ;l I I II)'![ F: 
I: - I, 1,~ .. [II ".'rF: 
t: -1',1: I ~ nlJL.l~p 

':,f.,~,., flnvrle 
.. ' - f, 1:irj tU)I..'[ F; 

:")0 

~G(: 

~;'~I 

':A 1 
?7'2 
=;QA 

~..:.) 

::;-0 
!O;~ 

7,81 
~',".' 
::.-:>-:" 
:'i'rJ 
""':61 

3 ..•.... 
31ft 
"1'.~").,.:• 

-.~~ ;' 

::;~l 

:'''1,(' 

'5~'~ 

?:3;:. 
"5f:.3 
:'~I') 

?:~ ;" 

J;~'" 
~.r.if 

,?;~(l 

....1-1 
:;4;'

' ... ~ 
""':"I'j 

~,:,,,". 

':'~' ? 
,41 
:,:.q~ 

~;.:r. 

~?t:: 

,:,) 
:-:;'1' 
.~3 ~ 

~;'I' 

::OtJ 

"""1 
':'f1 
':14 
.. 1<1 

-'00<;0 I nu ,! F:III' 1 
·1 J.,. 1.1 .r 
., T',; I "U rr PI:", i 
'11;­ .:1'" 
·11~. I: 1 .1' 
.' ....:0 1.1" 
., Ii' I: 1 .[ 
-I 11 1': 1 ·f 
·V~' ~:, .1 
.1':': ~:I ,I 

'1.,'" F:' ., 
'1 .:', ,: I '.f. 

" I: I' .r 
J tr'", I r f-'r- 1-"41 r 
-.;, I r .. f:'.' f 
t,:: I! •• :111 I 
1'",,--, I r t_r-:tl( I 
~ f -; I I I ~.I II I~ 

-'1'-1 11" f III r 
,~tll 1 1 .....' F" 

"fl T,.t f:IU r 
(.f. 1'\ ,I 

1',.,., 1 I, f'f:'-l l f:. 
,~,,,,, 1 f I- r'lll I 

I".' Er·,t 
1· I') 1'1:1:110 [ 
1,1-1 I U f.Il' I' 
1 ~ I .' • .f-IU r 
J.. .... HI' u,r r 
11'0 'FF'!'no r 
1 I r; I rr:Pllo , 
11(. TIYI 110 I' 

II t I: I >' 
1',.1 Tff:f fI( F 
I_I'. f: I·.r 
I':'. TI U.III r 
I' ,', ~: '·r 
l·,.j ~:I ",' 
1 ~,rl I It F-fu'-r 
1,(1'--' I J F:F'tl' I 

lr,r-l f~1 Ilr f 

I' :'. f: 1'.,1 
I' '1 ~: I ',1 
I' 0, ~:" ,I 

..-~ __"1 I f f:~:f), r 
l'-'~. T1 ~'f:llr r 

;'111 f~1 ,I 

'.r t: 
-O::,t II 

U 
,I r: 
.I I: 

· ,I r: 
",1 r, 
"..r: 
".11: 
· . I r: 
".11' 
',.11: 
....,: 
".. r:.,,: 
, .1: 

.1. 

f '. 

r '.
'.•r: 
I :"f:,,: 

,I' 
,I: 

".'-,fll 

".•1': 
.r: 

~. '. f.~ 

'C, ".r, 
".'.1' 
I 

• lfl 

'.: "r: 
':~ -'Ofl 

". ,I: 
,-••1: 

, -,I: 
'.'.1; 
I, 

• 0(: 

'.,,1: 
'.,.1: 
'. "1', 
'-, .. I ~ 

-".t _ 
',;,1,' 

.. I II 
:,11: 

u, 
U" 
Ll • 

f· 
LI 

U· 

, ' 

LI., 

. , lit: 

'-, II: 

,. 
, , 

Ll.·. 

<, ""r: ....,; 
' .• 1' 

~.I • 
~.I ,

.' . 
'.1. 
',I 
-:,1 

",1. 
".1 • 
'.1 • 

~.I • 
'.1. 
".1 _ 

'.1. 
" I . 
'-,1. 
",1 _ 

".1 
.• 1 , 
,I. 

'.1

'.' ­:-.1 
:.1 • 
',I. 
::;1. 
.,( . 
.,,( . 
" I • 
:.r. 
':,1. 
'.',f • 
:-.1. 
'.1 • 
'-.1 
';1. 
".1. 
. ,1 • 
'.1 

'. I

".' , 

".1. 
"')1 ..,;, . 
~" ." r _ 
:,.1. 
,I" 

· Intlf:. 
.IIIIH " 
llll-f( '~ 

,1111·11 ". 
,roW::, 

,lIltH,:J 
,hlUI -_I 
. Ioour " 
. lfnU .-; 

. lfltU ~ 

." 'Ill :', 
·."tlr·' 
·"'IIr',
.Irolll .;; 
lIotlr .~ 

,t1ltU 'j. 

_lfltH .~ 

.llltU -; 
_llltH ..;. 

,111tH '~ 

."'tH .~ 

.Io'tll '. 

. IIIUr'-·; 

,."tlr·:; 
..IlltlF '. 
,Int~f ':; 

· h'tlF " 
· .ntll " 
_II 't~r-.i 

.Io.m·; 
_II It~f·:·, 

.lntU·; 

.IIltll .; 
_ltlUF .; 

.I"lfF " 
IlIUI '~ 

,'Ittil "• 
IlItH ':-; 

,'lit.lf-'-. 
.II,tll .; 
.Intlf "; 
.IIl~lr ". 
_hltJl ~ 

.1"~lr .~ 

_IIlt~'- ..:; 
,IIJlll .~ 

."1111 " 

srF:F:RM 
51 f:f AM 
~;, F:rflM 
:~ TF~r IlM 
~·.IF:rRM 

·'.H:IRM 
:'.II:FIlM 
:,.1 f:I'HM 
".1 F:I OM 
';.1 f~rflM 

',.1 rr. IlM 
'-.1 F:l AM 
SliT RM 
'C; TF:fl'lM 
~,I ~:f roM 
·.TF:rRM 

'. ":1 flM 
·,.llerIlM 
·'.rr:IIIM 
':;rf:rRM 
~,IHRM 

".1 ~:LnM 

·c. I P.I I'M 
<. rl:FAM 
c. rpr AM 
~, TF:f.I'IM 
<;rn .1M 
".r~:r RM 
:"H:f'I'M 
':·1 "I'IlM 
',1 F:fl1M 
':;rf:r:nM 
·'.rFTAM 
·'.r,,[ RM 
~.If:f AM 
STf:f'RM 
~.I ~:FRM 

":1 F:I.AM 
". I f:r OM 
·'.TlerAM 
:'.IF:f RM 
·'.IR'RM 
·-.II:fIlM 
SII:I;RM 
<; I r:E.flM 
'=,rRLAM 
~. fF:F:AM 

H 
N 
tI 
N 
H 
II 
H 
H 
tI 
H 
t4 
'r' 
N 
\. 

H 
N 
H 
\. .,. 
H 
\. 

H 
tI 
\. .,. 
.,. 
H .,. 
.,. 
N 
H 
N 
H 
N 
N 
'r' 
to! 
N 
N 
N 
N 
H 
H 
N .,. 
N 
N 

5 
o 
:J 
o 
E­
o 
o 
1 
Q 
I 
I) 

1 
;;> 
o 
~ 

o 
1 
2 
~ 

I 
2 
I 
1 
1 
«' 
1 
1 
1 
I 
o 

'" Q 
I 
2 
I) 

2 
AI 
C' 
/) 

o 
2 
I 
I 
I) 

AI 
I 
(r 

.. tl 
;. 
., 
~ ., 
;. 
" 

~ H 
~ U 
3 H 
L N 
2 H 
7~ 
1 ~, 

'" :.u 
;, 
';' t4U 
I) I 
(I 

~ ~r 

.,: ~ 

u 
( 

{ 

" " 
~~ U 
:I. IJ 
;' ~~ 

(I <. 

;: U 
.;~ U 
.. U 
.' IJ 
:? tI 
;, t4 
2. t. 
;. U 
;;0 U 
;. U 
... f' 

14 
2 ~, 

:.2 [­
;­ :;; 
;. t4 
~ 5 
~ ~ 

f, 

1'>1) 

f.1) 

(.0 
r:-.fI 
',0 
(,I) 

"I) 

r. "': 
I_.n 
I.n 
f.n
(.,' 
I,n 

"'ff 
Il:';.:' 

',.'. 
"In 
~,t) 

·1':_ 
••11 

r.n 
~.'J 

~ilJ 

,.f." 

"In 
·In 
,1n 

·10 
,tl)

4-. 
4t'. 
-1':. 
,'11-. 
"'-I 

·10 
:':.:' 
:'''-:1 
::1) 

=:(1 

·-1""i 

~n 

~;,~ 

~~n 

-;11 

. '" 
,1'-' 



I 'ff III IO~r,nl llrlTlI rn II I 

I Itr.l [ 

,r nf: I'­ H 

" f .- ,-.t. I· ~ 
, 

d_,' If"- r- '-:; 1111(;1/1:<; • 1"0<;, !I~(; 5TIIO',' APEA 

,11 r 
WI rill ~ 

I f' ~ 

U11J1'if-f: 

II';r,'; 
nl111rl 

Iff" 
tlI'r:fll 

Ill" (Of n"'IFTIIf 'I IIr,l I nl 
[n',;r <;[ 1 I I til, 

r'f:1 mw',' 
",III I, 
",n II 

".r,-ONJ'flF:',· 
' :11 f l 
' ,I f: IJ", 

IlFol Ufll.r <;/'f:rnrl: 
UllT I'f: 
"oE 1 I , Ill; 

(:OHf'. URfER 
OISfANl:.E 
, NEfERS) 

SLOl'E nSFTC r n F IJIlTIf'N 

C 

"•'1' I ~f t r, I t , 1 ~II"-o ("lrJvr P. "!O:~ ':i tn~ fFfTllr f ';,J1 f, ",r . ,III1W' ; 'Or"rn" 1 2 N "If) 
,'I I ':llt. 1-:-(,1:1; nn.,orR ~(1H- ':'II,lfH:III[ .: ,I: I ... ,T • ,JIn_E'" ':',IUn" N ~ :l 5 ':n ,,'I ':11 , ' ,: '·1 :;;1 IH)Vf F": .... O~ In T f. :f'lll F ", If: I ':,T • ... ft~r':; r 0 :2 U ~1"~, If:'-"" 
," 1 "';11 •• I 1,1::'1 r Irlpr" P: ~,r~8 1 .~. Pol ",f ':, .1: , , .IIUH<. 51 I:""" N 1 2. f 3F,'" .
,'I' .~ I I' • , I.' 'III fllJl,lf F: ."tllr; \72 TI ['f:'" 1 '. ,II I • ';1. ."IIH: c, ',If'! rm N 'P, 2. E ~n 

,'I , ': 111 /, 0',"" t H)'.." r~ ;'')'1 1'~? F: I ',r ',,-,1: , , .; r . .ltfUr· c, I f'f ,," N ... :2 .4 :'h 
,', ',J I I t·I· ....--- {IPVfF: ~;;'Ill 18, F:I' ,r , , ",' . ,III~~r ' ~,r IT IlI1 N -,

< ~ F: 'r;r, , """ ,'1 ',I. I. "",1<:1-:; prn..•• r: 7·3-1 tt-)"-" fJlIUf=" '·,,,1; t "" . ,IIIUf N 1 ;2 <; ~~~ I:' n:r "'" 
,"' I ',I; I. " 1'.1 "n')F R _"?: ":f.J J '~'1 (11 I 'f I '",11 1 ,:I • .lIltH 'of r:f I1N .4 I ;- <; !;"; 
,", . J' ··I'J", JII'tI.·Tt: -:r: ...... ') ;.1.1 1 ""'I I .1 I ';T • ,tiltH '" 'of f'l liN \' I :l S ::.~ 

,", I .", "" •. "If. 11111'1 F: ':J:"i 1',(0 1'1 ,I . ,t . ':1. .h"'tH ". "n'IIIN II ':i N -,n,', I ' II, 10 I' ~ .... ..' ~1 'J; 1 :;/ 1 f f I:Ilf [ "I; '-, T • ' 'litH I' "... :; ~. -1ft'""," F: <, r f', "" " ,"1 I , I,' I 1·1":: '"JI,', F: ......~ 1: I 11 1:"'" 1 ,I' " I • ,III'IF ',IU ntl 14 7 :? E ·11-' 
,~.., l I, •. 1', : 1111'·'1 If': ~ '''j ..~ 1":f. I"H'II" ,I; '" - .llltU ",11""" N :! r ..111 

\D 
~ 



tn .... r nf'1 r III tHlf,IIF', 'F:'Y,'_,/ ~~r. -;n rn~' 1IF:F:t~
,1111_11-'111 ""In 

'~f F:APFR "lfl~'E cn!':'E FLAI<ES GR(lI.t,m r(f: f [f'H"''-'''-;1 Mr, 111 ',1 IlI.If nil H':Ff1t UN ru ~n Ill' (If'UOnl'l1 mlfl UflllllU,lH1 r r sro,~r',;111 f'RI r n AR'- HAl C TOOL
/ ,

IIIIM1:1 F' I TIJ"L 

, V 
.'.' f " " .. ~ , v 
,'I' 

,'I' 
,'I 

,'I: 
,'I 

I , 
r , 
I 

'., " 
• 'I">I ~': 

",'l 

",,1' 
.'r,l 

~' 

',' 

',' 

',' 

~' 

~' " 
\' 

," 

,'1' 

;, 
,'. 

, 
, 

I 

I 

· "-'~ 

• '1, ~ 

~',.' , 
'I,', 

~' \' 
, ~' 

~' 

V 
... 
... 
" 

V 
V 

~' 

\' 

',' 

.., , 

... , · '~" , 

't,; "~' 

'i' 
V 

~' 

.. ,. I '"II ~' ... 
;1 

.. ,'
,',. 
; ,. 

,y 

r 
I 

f 

I , 

,'r,', 
','11 

',', 

, . 

, 
'r' 

',' 

" ~' \' 
V 

"'J' 
V 

\' 

,'. 

,'I. 

.. ' 
;'1: 

, 
I 

I , 

. ... I 

.",... 
~ . , ' .. 

" 

~' 

" 

V 
V 
V 

',' 

" " 

U) 

.., , 
,', f 

,'. ( .. ,. I 

';"l 

';:.. 
'::1 
'~': ' ',' 

'.. " 

\' 
... 
... 
V 
... 

"" 
" N ,', I ';"1": ',' \' V " " .., ( ':'"1 ~' '0' ... " ,T , 'r;", \' ... 

,·t: , ,'I;"..•. f .'::,' 

,T. r .... 1' ,I; 

,'I' I .... ;:·1 

," I ".'11 

,'I: , -.",IJ 
,'~: ( ...... 
,',' I ,(',,' 

,'I: t .. ',., 
;'1' I "' ..", 
','.'. ( "h, 

,'.: I ',",1,' 

,', ,fJ:-:,I , ".1'-' 

,'~' , .;, Itl 

," , ,:,'1' 
.. Jo~ , ;;".' 

,": I ; I I ~: 

... I ,rt·1 

,'f , ':I,r, 
;, I - ,;, .f. 
;, , '~I I I' 

',' 

~' 

" 

'f' 

... 

V 

V 

" 
" 

, 

" 

~' 

\' 
, 

'.. 

\' 

" 
" 

~' 

~' 

\' 

" \' 
... 

" " 

\' 

~' 

I' 

y 
\' 
\' 

I' 

... 

V 

V 

V 
~' 

V 
... 

\' 

" " 

V 
... 
V 

... 

V 
... 
... 

... 
... 

~' 

... 

" \' 

\' 
\' 

" 
" " "\' 
~' 

\' 
\' 

" " 'r' 
~' 

\' 
\' 

" 
,"I' I ~I It 1 



1/ 
~-I: 
':l: 
lL ... :­

"' ...', ... 
C 
Z I..: 
~ 

~(;, ~ 
~ ... C
Co \r, ... 
~~ ... 
~ a 
i: 
IlJ 
~ e 
~, 

a: 
lo.' 
c.: 
~ 

:.. 
~ -

... 
:>: ~ a, e 
i:. c'... 
IL 
\­
c: 
Ii 
(..
I:· 

). :­ :~ 

,~ 

;;,:. ~ 
:::- ­
~ 

-
1/' 
!:: 

": 

- i: 

~ 

= C ... 

c 
c 
c 

~ 
~ 

I! 

.­

-
(i: 
:::l 

'= ": -
'" 
~ 

'" 
E 

'" 
- ~ 

.­
~ --
e 
:: 
.:: 
c: 
<: c 
::I ­
W-~ 

~ :­

... 
~ 
i.. 

- : - -. ... ':" .. : .~ 

'­ ~ ~ - - - - ­ - -
'"'-----~, .. - ......... ~~--~._~~ 

93 



biface fragment; C-258 a very well made jasper lanceolate biface, 
a jasper flake tool, and 1 FCR; and C-260 a contracting stem 
jasper biface, a jasper discoidal ESBR, and a jasper pebble flake 
tool. Another site, C-265, also produced rhyolite debitage. The 
lithic preferences are clearly for either a high-grade
cryptocrystalline or the exotic materials rhyolite and argillite. 
These materials are frequently seen on Woodland I sites of 2000 ­
1000 B.C. The other two prehistoric sites found on this farm, C­
259 and 262, are FCR scatters. An historic artifact scatter, C­
261 (K-6142), was found on the berm of a ridge about 400 meters 
east of Green Hill Mennonite School and 250 meters southeast of 
Kent 168. Presently, no farm lanes or modern roads pass anywhere 
near this location, which contained a brick scatter and 
nineteenth century ceramics over several square meters. Byles' 
1859 Atlas of Kent County and Beers' 1868 Atlas of Delaware 
indicated no structures were present in this spot at those times. 

To the east of this woods lies the Leroy Yoder farm, which 
was also surveyed and produced two sites, 7K-C-263 and 264. Site 
C-263 is a small artifact scatter on a slight rise on the 
northeast side of an ephemeral stream to Fork Branch and yielded 
a hammerstone, a quartz flake tool, and 5 FCR. A much larger 
site is C-264, which lies at the confluence of two ephemeral 
streams and Fork Branch. Covering about 2.5 hectares, it 
produced 1 rhyolite Kirk point (Plate 16), 3 stemmed points (1 
argillite, 1 quartz, 1 chert; Plate 2), several non-diagnostic
bifaces, plus scrapers, flake tools, a pecked quartz cobble, 
flakes, and FCR. A Woodland I base camp is suggested by this 
assemblage. 

Also notable from this subarea is the Mrs. Albert G. 
Deneumoustier collection of nearly 600 prehistoric artifacts, all 
from site 7K-C-344 on her family's farin. Containing 
representative artifacts from all four periods of Delaware 
prehistory, this hitherto unknown collection is remarkable in the 
large number of late Paleo points contained within it, including 
Dalton, Kirk, and Palmer varieties. This collection will be 
discussed later in this report (see Appendix III). 

Subarea 6-2 Almost all of this subarea is woodlot or was 
in crops in an advanced state of growth at the time of the survey 
and no pedestrian reconnaissance could be attempted. However, 
Fork Branch and several permanent and ephemeral streams course 
through it and several prominent knolls lie at the confluences, 
suggesting the possibility of extensive prehistoric occupations. 

Subarea 6-3 This subarea encompasses both sides of Fork 
Branch downstream from Subarea 6-2 and about half of it was 
obscured by crop growth. However, two farms were walked with 
positive results. The Edward Evans property on the north side of 
Fork Branch produced 12 sites, 7K-C-279 through 290, all 
associated with permanent or ephemeral tributaries and their 
confluences with Fork Branch. Two of this total produced
diagnostic artifacts. Site C-282, located on a sharp point 
formed by the confluence of an unnamed tributary and a bend in 
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PLATE 16
 

Paleo-Indian Points from Sites in the Route 13 South Survey
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Fork Branch, produced a Woodland I stemmed point along with 
other lithic debitage. A large base camp was found on a very 
sandy rise on the east side of an unnamed tributary, about 300 
meters north of its confluence with Fork Branch (site 7K-C-289). 
The full assemblage consisted of 1 large quartz stemmed biface 
(116 x 55 x 27 mm), 6 non - d i a gnos tic b i fa c e f rag me nt s (2 qua r t z , 
2 chert, 1 jasper, 1 argillite), 9 utilized flakes and flake 
tools, 3 quartz choppers, 1 quartz core, 1 small hammerstone, 1 
mortar fragment, 1 highly polished stone (leather working tool?), 
22 flakes, and 41 FCR. All of the other sites produced cores, 
utilized flakes, occasional FCR, and debitage and are most likely 
procurement sites associated with the large base camp. 

The Anna Kucek farm, directly south of Evans' on the south 
bank of Fork Branch, produced 3 more sites, 7K-C-291, 292, and 
293. The first of these, C-291, is a long, narrow scatter 
stretching along the bank for over 800 meters and which produced 
Archaic and Woodland I period diagnostic artifacts. A red jasper 
Neville-like point, 2 quartz square-stemmed points, and a chert 
contracting stem biface (Plate 1) were found along with numerous 
other cores, tools, rejected bifaces, a chopper, a hammerstone, 3 
abrading stones, flakes, and FCR. At its closest point, C-291 is 
about 700 meters southeast of 7K-C-289, the base camp across the 
stream on the Evans farm. Two other sites were found on the 
Kucek farm: C-292, on the south side of a bay/basin, produced a 
Poplar Island stemmed point and debitage, and C-293, on the bank 
of Fork Branch, yielded 1 quartz chopper, 1 quartz utilized 
flake, 2 hammerstones, 3 flakes, and 10 FCR. 

The settlement pattern in this subarea is one of intensive 
utilization of attractive water settings·, including major, minor, 
and ephemeral tributaries and bay/basins. Large base camps and 
procurement sites are indicated by the surface scatters found. 

Subarea 6-4 This subarea lies south and southwest of Hughes 
Crossing and is comprised largely of floodplain, woodlot, fields 
in succession and a few plowed fields. The major watercourses 
are a segment of Fork Branch and an unnamed tributary to it. All 
of the ground which could be SUbjected to pedestrian survey was 
held by one of three owners: Saxton Lambertson, Wilbur Durham, 
Jr., and Judge William Bush. Lambertson's holdings within the 
subarea lie on either side of Kent 156 and 11 sites were found: 
7K-C-294 through 298 and 300 through 305 and two of these 
produced diagnostic artifacts (C-294 and C-305). A jasper
stemmed point (Woodland I, Plate 1) and 5 FCR were found on a one 
meter rise adjacent to an unnamed tributary to Fork Branch (C­
294). Site C-305 is a sprawling artifact scatter west of the 
confluence of Fork Branch and an unnamed tributary and Archaic 
and Woodland I materials were recovered, including 1 chert 
bifurcate (Plate 5), 1 jasper teardrop point, 5 stemmed points (2 
quartz, 2 chert, 1 argillite), 13 biface fragments in various 
stages of reduction, 21 utilized flakes (Plate 11), 4 cores, 4 
hammerstones, 1 pecked cobble, 1 bevel-edged scraper, 41 flakes, 
and 43 FCR. Most likely it is a macro-band base camp. 
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The C-299 site, on the Durham property on the north side of 
Fork Branch, also appears to be a base camp, and produced one 
deeply corner notched Late Paleo point (Plate 16), 1 argillite 
fishtail point (Plate 4), 2 chert teardrop bifaces (Plate 15), 10 
non-diagnostic biface fragments, 3 utiliized flakes, 1 core, 3 
worked pebble chunks, 59 flakes, and 30 FCR. The site is located 
on an L-shaped 2.5 meter rise between two small tributaries to 
Fork Branch. 

A notable group of small procurement sites was found due 
north of the intersection of Kent 100 and 156. These five sites, 
C-300 through 304, were situated on sandy ridges between a 
cluster of 4 bay/basin features, which are less common in this 
part of the coastal plain than in other areas. Unfortunately, no 
diagnostic artifacts were recovered from these sites. A third 
cluster of sites was found south of the C-30 5 site on the south 
side of a major unnamed tributary to Fork Branch and west of Kent 
156. These sites, on Judge William Bush's property, were labeled 
7K-C-306 through 311 and produced only non-diagnostic uti 1 ized 
flakes, FCR, and debitage. 

The settlement pattern in this vicinity appears to consist 
of two base camps (C-299 and 305) supported by a number of small 
procurement sites. The largest site, C-30S, occupies the 
confluence of Fork Branch and a major unnamed tributary, while 
the smaller sites occupy positions along the lesser tributaries 
and around the bay/basin features. 

Subarea 6-5 Most of this subarea lies west and south of 
Lower Moore's Corner and consists of much low, wet ground drained 
by ephemeral and permanent tributaries to Fork and Mudstone 
Branches. Much of the higher ground is pasture and no-till 
soybeans and could not be walked. Only 4 sites were recorded for 
this subarea. 

A single quartz corner-notched point was found while 
investigating a field adjacent to historic structure .706 on the 
east side of Kent 100 and was designated 7K-C-315. Three small 
scatters (7K-C-277, 316, and 317) in Leroy Legar's soybean field 
southwest of Lower Moore's Corner produced only a few flakes and 
FCR but no diagnostic artifacts. Aubrey Unruh's large cornfield 
northwest of Lower Moore's Corner and Daniel Mast's clover field 
on the south side of Kent 100 were also walked but nothing was 
found. 

Previously recorded site 7K-C-71, on the south side of 
Mudstone Branch, is in a fa110w field and was not walked. The 
site's future is in dOUbt, as single family houses are being 
constructed in the same field immediately adjacent to the site. 

Area 6 - Bugbes Crossing StUdy Area - Subsurface Testing 

Figure 29 shows the location of subsurface tests placed in 
the Hughes Crossing Area and Appendix VII lists the artifacts 
recovered from the test units. The large woodlot in the center 
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FIGURE 29 

Subsurface Test Locations - Hughes Crossing Study Area 6 
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of Subarea 6-1 is owned partly by Leroy Yoder and partly by 
Walter Peretiakos and seven 1 x 1 meter test units were placea 
in this woodlot. The topography of this woods is interesting in 
that it forms the headwaters of a minor tributary to Fork Branch 
and is dissected by several fingers of that stream. These 
ephemeral streams are separated by low ridges averaging 2 meters 
high which were composed of well-drained Sassafras sands. The 
test units were placed at selected locations on these ridges, 
which historically had never been plowed. Test units 1, 2, 3, 5, 
and 7 produced prehistoric material in undisturbed contexts and 
were designated sites C-266 through 270. None produced 
diagnostic artifacts, but flakes, charcoal, FCR, and an 
occasional utilized flake were found in all of them and the 
depths to which artifacts were recovered were 85, 77, 57, 57, and 
77 cm below surface, respectively. Thus the deposits are deep as 
well. See Appendix VI for a soil profile of the test units in 
site 7K-C-267. Sites C-266 and 270 also produced features of an 
undetermined type which were quite indistinct and probably date 
to. the ear 1 y Woo d 1 and I Per i 0 d . This w0 u 1 d bee 0 nsis ten t wit h 
the other materials found in the subarea. 

Nine test units were placed in Subarea 6-2 at likely 
locations on the north and south sides of Fork Branch, with 7 
producing prehistoric artifacts (designated sites 7K-C-27l 
through 276 and 278). However, only one contained diagnostic 
artifacts: 7K-C-275 on a 3-meter rise at the confluence of Fork 
Branch and a small unnamed tributary~ Thirty-five Minguannan 
sherds were found just under the humus and flakes and charcoal 
fragments were found with the sherds and in subsequent lower 
levels. All of the other units produced flakes, charcoal, and 
FCR, but no diagnostic artifacts. All of these units were in 
historically unplowed contexts, which means that not only are the 
sites undisturbed by the plow, but they have probably suffered 
minimal erosion as well. Thus, the possibility for finding 
intact subsurface features is very good. 

Four 1 x I meter test units were excavated in Subarea 6-4 on 
high ground in wooded sections. Three were on Reichold Chemical 
Company property on the northeast side of Fork Branch, south of 
the C-299 site (7K-C-312, 313, and 314). All three were in a 
mature woodlot on 2 to 4 meter bluffs which were occasionally 
cut by ephemeral streams and all produced prehistoric cuI tural 
material, including Woodland I points (Poplar Island and Lamoka­
like forms) and ceramics (Wolfe Neck, Marcey Creek; Plate 6), 
Woodland II ceramics (Minguannan, Plate 6), utilized flakes, FCR, 
charred nut hulls, and wood charcoal. See Appendix VI for a soil 
profile of the test unit in site 7K-C-314. 

The fourth test unit was placed on a low rise on the south 
side of a tributary to Fork Branch, just east of Kent 104, but 
produced no cultural material. 
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Area 8 - Chestnut Grove Study Area - Surface Survey 

Figure 30 shows the archaeological sites recorded and the 
subareas noted in the Chestnut Grove area. Locational attributes 
of the sites are listed in Table 10 and cultural historical data 
in Table 11. This study area includes a segment of the Calhoon 
Branch tributary to the St. Jones River and lies about 5 
kilometers west of the center of Dover. The topography is very 
flat and the land use pattern is a mixture of agricultural 
fields, poorly-drained woodlots, and dispersed clusters of single 
family houses. Three previously recorded sites are known from 
this study area. Sites 7K-C-17 and C-18 lie on the immediate 
west side of Calhoon Branch, while C-72 lies east of the Branch 
some distance up a small, unnamed tributary. All three of these 
sites were partially resurveyed (ground cover restrictions) for 
this proj ect. 

Subarea 8-1 This consisted entirely of no-till cornfield, 
floodplain, and residential areas and no pedestrian survey could 
be conducted. 

Subarea 8-2 This large subarea was comprised of mostly
fallow and no-till fields, residential sections, and the Sharon 
Hill Memorial Park, and only two small fields could be walked. 
The first was just north of the Memorial Park on the west side of 
Calhoon Branch and contained a section of the C-18 site. The 
survey served to extend the southern limits of the site to the 
grass line at the southern end of the field. It is unknown if 
the limits extend any further to the south. Recovered during 
this survey were: 1 corner-notched chert point (Woodland I, Plate 
3), 4 biface rejects and fragments, 6 utilized flakes (Plate 11), 
1 core, 6 flakes, and 4 FCR. 

The second field lies just north of the C-18 site and was 
separated from it by a fallow field. Three loci of 
archaeological activity were identified in this field, the first 
being an extension of known site C-17 to the south side of Kent 
158. However, only 4 flakes and 2 FCR were found. Two other 
small artifact scatters were found to the south along the banks 
of Calhoon Branch but produced only utilized flakes, FCR, and 
debitage. These were designated sites C-319 and C-320. . 

Subarea 8-3 Five sites, including the previously recorded 
C-72, were identified in this subarea, wbich includes the 
southeast side of Calhoon Branch, north of Delaware 8 to Kent 
158. Site C-322, located well back from the stream, produced 
only a single jasper triangle (Plate 14, Woodland I), probably
los t duri ng hun tin g act i v it i e s, whi 1 e sit e C- 323, ina s i mil a r 
location, produced only a jasper corner-notched point (Plate 1 
,Woodland I) and is probably a similar hunting loss. Sites C-321 
and C-324, located closer to the stream edges, yielded only small 
amounts of non-diagnostic biface fragments and debitage. The C­
72 site limits were significantly reduced to include only a strip
of ground close to the unnamed tributary on which it lies, in the 
northeaster n sect ion of the or ig ina 1 site 1 imi ts. Found du ring 
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FIGURE 30
 

Sites and Subareas - Chestnut Grove Study Area 8
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the 1985 survey were 1 chert Lehigh/Koens-Crispin broadspear 
(Plate 4) (minority material type, most are of argillite), 1 
jasper Bare Island-like biface (Plate 2), 3 utilized flakes, and 
1 abraded stone, purpose unknown. 

Subarea 8-4 Comprised entirely of poorly-drained woodlot, 
residential areas, and fallow fields, this subarea offered no 
visible ground surface. 

Subarea 8-5 This subarea was composed entirely of woodlot, 
no-till cornfields and residential areas and offered no visible 
ground surface. 

Area 8 - Chestnut Grove Study Area - Subsurface Testing 

Figure 31 shows the location of the subsurface test unit 
placed in Area 8 and Appendix VII lists the artifacts recovered 
from the subsurface tests. One test unit was placed in Subarea 
8-5 in an historically unplowed woodlot east of Kent 197, on a 60 
em rise on the south side of a bay/basin feature. Only one 
quartz flake and 4 charcoal fragments were found, but all were in 
an undisturbed context, so the location was given the designation 
7K-C-325. 

Area 5 - Little River/Pipe Elm Branch Study Area- Surface Survey 

Figure 32 shows the archaeological sites recorded and 
subareas noted in the Little River/Pipe Elm Branch area. 
Locational attributes of the sites are listed in Table 12 and 
cultural historical data in Table 13. Located on the east 
side of the Rt. 13 Corridor in the vicinity of Little Creek, 
Delaware, this study area was one of the most archaeologically
productive in the survey, considering its small size Thirty-seven 
new sites were recorded with the Bureau of Archaeology and 
Historic Preservation and 8 previously recorded sites were also 
resu~veyed for this project, with additional artifacts being 
recovexed from those .. Almost all of it is utilized for 
agricultural purposes and at the time of the survey, most of the 
crops, primarily potatoes, were in a too advanced state of 
growth to allow for pedestrian survey. The Pi~e Elm Branch 
vicinity offered better visibility than Little Rlver, however. 
Relief, as well as sheet erosion, is minimal throughout this 
area, and most of the soils are well-drained loams and sandy
loams. 

Subarea 5-1 This entire subarea is located on Philip
Cartanza's Cherbourg Farm, also known locally as "Round Barn 
Farm" after a circular, multi-story, poured concrete barn located 
on the property. It is situated on the west side of Pipe Elm 
Branch between Kent 67 (South Little Creek Rd.) and an unnamed 
tributary flowing eastward from the north end of the Dover Air 
Force Base runway. Eight new sites were recorded and one 
previously known site was resurveyed, with diagnostic artifacts 
being recovered from 3 sites. Site 7K-D-73 is located along the 
west bank of Pipe Elm Branch and measures approximately 650 x 250 
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FIGURE 31
 

Subsurface Test Locations Chestnut Grove Study Area 8
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FIGURE 32
 

Sites and Subareas
 
Little River/Pipe Elm Branch Study Area 5
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meters. Dissected by 5 ephemeral streams, it yieldej 1 jasper 
Lehigh Koens/Crispin broadpoint (Plate 4), 1 quartz square-stem
point base, 1 jasper Jack's Reef point (all woodland I), 1 quartz 
late stage biface reject, 3 flake tools (2 jasper, 1 chert), 17 
utilized flakes (7 chert, 6 quartz, 3 jasper, 1 quartzite), 1 
large quartzite chopper,l anvilstone/muller (Plate 12), 1 bi ­
pitted hammer, 24 flakes, and 74 FCR. It probably functioned as 
a macro-band base camp, although ceramics are lackin~. Site 7K­
D-75 produced 1 jasper fishtail point (Woodland I), -1 quartzite 
point distal fragment, 1 flake, and 3 FCR, while 7K-0-78 produced 
1 quartzite corner-notched point (Woodland I), 1 jasper utilized 
flake, 1 unutilized flake, and 10 FCR. The latter site was 
located on the bank of Pipe Elm Branch, while the former was 
found some distance up an ephemeral tributary to the same stream. 
The other 6 sites from this subarea, 7K-O-72, 74, 76, 77, 79, and 
previously recorded 0-27, produced utilized and unutilized 
flakes, cores, FCR, and 2 biface rejects (0-27) along the lengths 
and at the heads of ephemeral streams leading to Pipe Elm Branch. 

Subarea 5-2 This is located on the east bank of Pipe Elm 
Branch directly opposite Subarea 5-1. Most of it was in crops at 
the time of the survey, including known site 7K-0-69, and could 
not be walked. The only visible ground was on the Fred Stites 
farm at the south end of the subarea and this was walked with 3 
new sites being recorded. Site 7K-D-BO lies on a 1 meter rise on 
the east bank of Pipe Elm Branch at its confluence with two 
unnamed tributaries and produced a corner-notched chert point 
with a heavily ground base which resembled a Kirk point (Plate 
16), 1 chert early stage biface reject, 3 utilized flakes (2
chert, 1 rhyolite), 6 unutilized flakes, and 6 FeR. The Kirk 
point dates to the late Paleo-Indian Period of about 7500 B.C. 
Up one of the unnamed tributaries from 0-80, on a 2 meter rise, 
lies the 0-B1 site, which yielded just three artifacts: 1 
hammerstone, 1 utilized quartz flake, and I unutilized rhyolite 
flake. However, these artifacts were found in a remarkably tight
cluster measuring only 1 x 1.5 meters and probably represent a 
single episode butchering site. The final site is D-82, also 
situated along one of the unnamed tributaries mentioned in 
connection with the D-BO site, and it produced just one artifact 
- a chert fishtail or reworked broadpoint of the early Woodland I 
Period. 

The 0-69 site is also located on the Stites Farm, and 
although it was inaccessible at the time of the survey due to 
crop growth, Fred Stites' collection from the site was examined 
by the UDCAR survey crew. It contains about 50 bifaces and 
several ground stone tools but no ceramics, probably due to 
collector bias. Recorded from the collection were 4 argillite 
Poplar Island points, I triangle, 1 fishtail, 1 Lehigh/Koens­
Crispin broadpoint, I whole celt, 2 celt fragments, 1 pestle
fragment, 3 hammerstone fragments, I ground diorite stone 
resembling an anthropomorphic form, the mouthpiece fragment of a 
ground stone platform pipe, 1 tabular dense ground stone fragment 
with 3 drill holes, 2 mortars, several utilized flakes, and I 
ca I cined bone fragment. Several other bi faces were noted, most 
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of which were Woodland I stemmed and notched varieties. Lithic 
materials included quartz, quartzite, chert, jasper, Flint Ridge 
(Ohio) chalcedony, porphyritic rhyolite, and purple argillite. 

Subarea 5-3 This subarea is also situated on the east side 
of Pipe Elm Branch on the farms of Fred Stites and Richard 
Bergold. Again, relief is slight and the majority of the land 
surface is cultivated. The bank of Pipe Elm Branch in this 
subarea is covered with an historically unplowed woodlot, which 
likely obscures other sites. Two previously recorded sites were 
resurveyed (7K-0-8 and 0-33) and 5 new sites (7K-0-83 through 87) 
were recorded with the BAHP. Site 0-33 is located due south of 
0-80 at the confluence of Pipe Elm Branch and an unnamed 
tributary. A substantial Woodland I assemblage was gathered from 
the site, including 1 ironstone Poplar Island point, 1 Bare 
Island/Lackawaxen point, 1 Rossville point, 12 utilized flakes (6 
quartz, 1 quartzite, 3 chert, 2 jasper), 2 large argillite 
flakes, 2 quartz cores, 1 full grooved-ax (Plate 8), 1 celt bit 
fragment, 1 pitted stone, numerous flakes and FCR, 1 Coulbourn 
sherd (Plate 6), 1 Wolfe Neck sherd (Plate 6), and 2 Mockley
sherds (Plate 6). The site is large, measuring about 300x400 
meters, and probably is a macro-band base camp. About 250 meters 
south of this lies the 0-83 site, which produced another Woodland 
I component. This site, located at the confluence of Pipe Elm 
Branch and an ephemeral stream, yielded a chert Bare Island 
point, 1 small chert broadspear, 1 quartz utilized flake, 1 
quartz core, 3 flakes, and 11 FCR and could be a micro-band base 
camp. Another site of this type, 0-84, was found between these 
two at another ephemeral stream and produced 1 corner-notched 
jasper point (Plate 3) and a utilized jasper flake. Sites 0-85 
and 0-86 were located on rises on the north side of the ephemeral 
stream mentioned in connection with 0-83 and also produced
diagnostic artifacts. One chert Bare Island point, 1 Wolfe Neck 
sherd (Plate 6), 1 rhyolite flake, and 2 FCR were recoverd from 
0-85, while 0-86 produced 1 quartz core, 3 chert flakes (2 
utilized), and a 53 x 54 mm medial section of an Adena biface 
made of Flint Ridge, Ohio, chalcedony. This last-named artifact 
is one of the most significant found on the survey, as it serves 
to further support the Ohio connection with the Woodland I 
cultures of Kent County, Delaware, and has important implications
for trade and exchange in the Middle Atlantic at that time (cL 
Custer 1984: passim; Thomas 1970:56-87, 1977; Ritchie and Oragoo
1959; Wise 1974; Ford 1976). Another small site was located 
south of 0-83, across the ephemeral stream and yielded a jasper 
core, 2 utilized flakes, and several FCR (7K-0-87). 

The 0-8 site on the Richard Bergold fa~m was resurveyed and 
the owner's collection from the site was also examined. The 
UOCAR pedestrian survey found 1 jasper triangle, 2 utilized 
flakes, 1 chert core, 1 pestle fragment, 3 bi-pitted stones, 2 
hammerstones, and 1 bi-pitted stone/hammerstone. The owner's 
collection included 3 triangles, 1 side-notched Adena biface, 1 
lobate-stemmed Adena biface, 1 lanceolate point, 2 corner notched 
bifaces, 2 contracting stern bifaces, 1 Perkiomen broadpoint, 2 
Fox Creek stemmed points (1 argillite 64 x 28 x 8 mm, 1 aphanitic 
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r hy 0 lit e 46 x 28 x 7 mm), 2 0 the r non - d i a gnos tic b i fa c e s , I 
prehistoric pipestem fragment, two 3/4-grooved axes, I full­
grooved ax, I granite celt, I pestle, 1 abrading stone, I pitted 
stone, 2 heavy hammerstones, and 2 large mortars with use wear on 
both faces. The total assemblage suggests a macro-band base camp
of both the Woodland I and II Periods. Note once again the 
presence of Adena points in this drainage. 

Subarea 5-4 This subarea is composed entirely of fallow 
fields, small woodlots, and commercial yards and offered no 
visible ground. 

Subarea 5-5 Lying between Kent 344 (Fox Lane) and Morgan 
Branch, this subarea is situated entirely on lands owned by 
Stanley J. Rolle, Sr. and is characterized by moderate relief, 
including several 3-meter high knolls along the Branch itself. 
Two previously recorded sites, 7K-0-25 and 0-60, were resurveyed
and 2 new sites, 7K-0-89 and 90, were recorded with the BAHP. 
The 0-25 site limits were greatly expanded by this year's survey 
and it measures approximately 700xl80 meters. The limits now 
extend from the Rolle Farm barn on the west to the confluence of 
Morgan Branch and Little· River on the east. Although the 
artifact scatter was thin, several tools, including diagnostic 
artifacts, were found. Two jasper triangles, 1 non-diagnostic 
jasper medial/distal biface section, I non-diagnostic rhyolite 
biface, 2 biface reject fragments, 2 flake tools, 6 utilized 
flakes, and a few flakes and FCR were recovered. Site 0-60 lies 
southwest of 0-25 and is also a long artifact scatter on the 
north side of Morgan Branch. Woodland I and Woodland II 
materials were found, including 1 argillite broadspear, 1 
triangular jasper drill (Plate 17), 3 non-diagnostic bifaces, 7 
utilized flakes, 1 jasper core, 2 Townsend cord-marked sherds, 36 
flakes, and 35 FCR. Both of these sites are probably base camps. 

The 0-89 site is curious in that it is located just east of 
Fox Lane far from any modern or relict water source. Just one 
utilized quartz flake and 6 FCR were recovered and it probably is 
the remains of a single overnight campsite. The 0-90 site lies 
south of 0-60, just southwest of the confluence of Morgan Branch 
and an ephemeral tributary, and yielded only 2 flakes and a 
handful of FCR and, like 0-89, is probably a single episode 
campsite. 

Subarea 5-6 The farm comprising this subarea is entirely
owned by Philip Cartanza, Shady Brook Farm, Rt. 9, Little Creek, 
Delaware. At the time of the survey, it was planted with 
potatoes and the field proper could not be walked. However, the 
farm lane around the perimeter did offer moderate-to-good 
visibility and 5 sites were identified. Site 7K-D-92, a lengthy 
scatter along the west side of an unnamed tributary to Little 
River, produced 1 jasper triangle (Plate 17), 1 quartz biface 
reject, 6 utilized flakes, 1 Townsend undecorated sherd, 4 
flakes, and several FeR. Site 7K-0-94 is situated along a low 
terrace on the north bank of Little River and yielded a Woodland 
I component consisting of 1 argillite teardrop biface (Plate 2), 
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PLATE 17
 

Selected Triangle Points from Sites in the Route 13 South Survey
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1 non-diagnostic chert biface fragment, 5 flakes, and 12 FCR. 
Another surface scatter was found along the east side of an 
unnamed tributary to Little River and is presumed to be an 
extension of the previously recorded 0-10 site. Oiagnostic 
artifacts found here included a triangular drill fragment, a 
chert triangle point (plate 17) and 1 sherd of Townsend 
ceramics; other recovered artifacts included utilized flakes, 
cores, a drill, rejected bifaces (Plate 13), flakes, and FCR. 
Also found in this subarea were 0-91 and 0-93, which produced 
broken bifaces, discarded tools, and FCR in small amounts and are 
most likely procurement sites related to the nearby larger base 
camps. 

Subarea 5-7 Like Subarea 5-6, this area was also planted in 
potatoes and offered little visibility at the time of the survey. 
However, the edge of the field did offer a 3 to 6 meter wide 
strip which could be walked with positive results. The limits of 
the 0-68 site, located just northwest of the Little Creek town 
line, were expanded southward as a result of the survey_ Found 
were 2 stemmed points (1 chert, 1 quartz), 3 'utilized flakes, and 
several FCR. Located southwest of the 0-68 site, opposite the 
confluence of Little River and an unnamed tributary, is the 0-96 
site, which contained a chert Bare Island point, 1 chert core, an 
argillite flake tool, a muller (Plate 18) and several flakes and 
FCR. A much larger artifact scatter was found northwest of this 
site, at the confluence of Little River and an unnamed tributary. 
It measures about 900 meters in length but averages only 3 
meters in width - limits which are most likely artificially set 
by the potato crop. Tools were plentiful on this site, 
designated 7K-0-95, and diagnostic artifacts included 1 
Lehigh/Koens-Crispin broadpoint, 1 rhyolite Bare Island point, 1 
other Woodland I stemmed point, and 1 chert triangle (Plate 17). 
Several other non-diagnostic bifaces, a dozen utilized flakes and 
flake tools (Plate 13), cores, unutilized flakes, and FCR were 
found. The artifacts suggest it is some sort of 
hunting/processing site, al though its size would suggest a base 
camp. The precaution about the site's true limits has been noted 
above. Site 0-97, located up the unnamed tributary from 0-95, 
produced only 1 chert flake tool. 

Subarea 5-8 Survey in this large subarea on the south side 
of Little River was hampered by considerable advanced crop growth 
and visibility was quite limited. Nevertheless, 1 previously
recorded site (7K-0-34) and 12 new ones (7K-0-98 through 109) 
were located by pedestrian survey, with diagnostic artifacts 
being recorded from 4 of the 13 total sites. The eastern half of 
the subarea is in the Ernest Zimmerman farm and two sites 
produced diagnostic artifacts. Site 0-99 is located directly 
opposite 0-95 on the south bank of Little River and produced 1 
quartz Poplar Island point. The 0-102 site lies on a spit
Jutting out into the Little River floodplain and was partially 
obscured by a barley field. However, another quartz Poplar 
Island point was found, as well as 5 utilized flakes, and several 
unutilized flakes and FeR. Four other sites were recorded from 
the Zimmerman farm (0-98,100,101, and 103), all of which were 
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PLATE 18
 

Selected Ground Stone Tools from Sites in the Route 13 South Survey
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located on the terrace on the bank of Little River, and all 
produced small amounts of non-diagnostic debi tage and FCR. 
Another portion of the Stanley J. Rolle, Sr. farm comprised the 
western end of this subarea. Two notable sites were recorded 
from this farm. A Woodland I assemblage of Rossville points 
(Webb Complex) and Bare Island points (Barker's Landing Com~lex, 
Plate 2), as well as numerous other utilized flakes, b~face 

fragments, scrapers, cores, and hammerstones, were found at 0­
107, while the resurveyed 0-34 site yielded a Woodland I side­
notched quartz point (Plate 3), a pair of Woodland II triangles 
(Plate 17), and a total of 24 other non-diagnostic tools of 
miscellaneous types. 

Five other sites (0-104, 105, 106, 108, and 109) were found 
around the perimeter of the field on the terrace above Morgan 
Branch or Little River and all produced small quantities of non­
diagnostic artifacts. 

Area 9 - Wyoming Lake Study Area - Surface Survey 

Figure 33 shows the archaeological sites recorded and the 
SUbareas noted in the Wyoming Lake area. Locational attributes 
of the sites are listed in Table 14 and cultural historical data 
in Table 15. This study area includes a section of Isaac Branch 
northwest of Wyoming, Delaware. The most prominent landmark is 
the dammed pond known as Wyoming Lake, situated in the east end 
of the study area. Surveyed ground included the fields along the 
banks of the lake and the western tributaries which feed it. 

Subareas 9-1 and 9-2 Both of these subareas consisted 
entirely of asparagus, no-till soybeans, and freshly plowed, 
unweathered fields and offered no visible ground surface. 

Subarea 9-3 Four small surface scatters were found in the 
southeast corner of the cornfield at the confluence of Isaac 
Branch and an unnamed tr ibutary. All produced FCR and an 
occasional flake, but no diagnostic artifacts, and were 
designated 7K-C-331 through 334. 

Subarea 9-4 This subarea, located on the north side of 
Wyoming Lake, had been plowed, disced and weathered at the time 
of the survey and offered good visibility. Five sites were 
recorded, three of which were locations of single diagnostic 
bifaces. These three, located about 100 meters apart on a 
terrace 250 meters north of Wyoming Lake, produced a quartzite 
Bare Island-like stemmed point (C-328), a jasper triangle (C-329) 
(Plate 14), and a quartz corner-notched point (C-330) (Plate 3). 
No other artifacts were found with these bifaces and it is 
presumed that they are projectile points which were lost during 
hunting activities. Two other sites by the lake edge, C-326 and 
C-327, produced only non-diagnostic bifaces and deb~tage. 

Subarea 9-5 This was entirely orchards and asparagus fields 
and offered no visible ground surface. 
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FIGURE 33 

Sites and Subareas - Wyoming Lake Study Area 9 

........
 
~ 

en 

C'/ J;"'J: Ie 

',,~= =~ /l~ :: 
I \/ ~ 

11, -

t-. ,~ 

lJ 
" ' l, 

~ 

,,;':.r.. 
I' • 

("'\ 

\j!\
/)i ' 

..... 

30 _~' 

~-, 3 

................. f ... 
".~ 

'/ . 

-4"\~ \ ~ 1\ /, 
( 

.... 0 
......... 

.'. 

J~nk",~ 

",.)lIPld 

C-83 2 

(\( 
(\\ .. ' ",," 

.~\? VJ . '5" /'( 
d• II "\ . ,. 

-- " ->!/,­
/' ' 

/' .. .'/ ~ 

". 

'. 

() 

'" 

"'~ 

" 

'-----­

,pl'lp (;r 
I'll 

1.56 0 I 

N mile 



I no" II rt "IlIiL [I"IH .. I'!':I HI':,IIlI:' C ~:c·o",",rr'~ 11\" ,11 I ur, 1.1'" c,llIn',' nl<Eff 

',[ It 
II'Jrl';!' F; 

" 
, ',11 

,'1 ( :' ~ . 
;T l -~ ~.: 

I'~, r. - .;.~ I i .. ~, I '; .. .:' .... 
;.. ~ . I 1; ~. ,­

.. ~: 
, ,J;.-~H 

,I: , ',.~' J 

,'L r ~ :;11 

,'1: r ~: ~J', 

,I: I ~ J; l~ 

,.: \ l; ~;: ; 

IF:', 11'':'1 .::~ 

IWnl11 f.: ('lI"iJ 

I: '.;' 11 [lOVER 
I:-f.•·,~ [1(lVeR 
t: -r',;_'13 (IIJ.... I:. f~ 

..: f.,2 1~.t 001....... R 
t: -",_'n'" 1l0l,..'fR 
t: -(-.J'. '11;:0 1.I1J'lt 10( 

~; t. ~)"'IJ LIO....e:~ 

~, 1_._'rI9 [1"1,.'[ I' 
~: 1_0,-" tu [UII,.'f R 
.: ­ t ... ' lb U'{unI U..·• 
I: .... '1; U'f'llnJU(. 
t: ,' ... Itl U~',-,nIllr, 

rJrl1 
Ilflf: I H 

.5 .. 
? 
3 

!,7-1 
1 

to 
11 

-;. 
'.:.7', 
~I?~j,''''' 

tlTI1 
f'k', I 

19~, 

~'(I~ 

lo;.~· 

lO::i~ 

~::;2 

~~-':! 

.?LfI 
2 ...·,L 

:..•.2,.. 
~(I'" 

I""" 
I' ., , 

I·r O"o"'!o:f'IfOL ".; I [ nL 
',r I I I ,le· 

It 1:1-:111 f 
I U.f:1II , 
It F:V.",'l 
I r 1:1:111 [ 
"1';1 
f:1'·~ 

.<1 .r 
U ,t 
1:1 .1 
II fl"" r 
I II :1'", I 
II 11.11' I 

H:'"fI!':'" 
';'-'11. 
',1 f:" :, 

'-J ""~ I 

.,~n 

'; ,I: 
:', .11 
" ,.11 
'J ell; 

'j df; 

'. ~ I : 
", .[. 

~:,,(; 

.... Ir; 

:, .. 1; 

',U tJ~II"'~'" 
' ,II I l 
'.1 ',1 t <, 

/.ILHI Nnr,E 

. ,I • .,lIllll. ::;

'" . .JI "Jr~, 

";' . ," IIIE'" 
'~I • • IllttC::; 
',I. .IIJU~: ::. 
".1. .JlltH~·-. 

'" r • · III Ill: ,c. 

':.1. .I'-'~Jr '-; 
",1 • ,1"ljr·'. 

".1 • .It It~r·. 

"" . • .1 I ~~t -.. 

.1. ... ,ur· . 

':,IIF:FR,- E: 
I.JIllno: 
',[lnIIG 

~.H:[An 

'c,' I:t ftn 
~,n:EAn 

',rF:lAn 
~. I ~:I HI'I 
".11:1:..11 
,H:Um 

',II:Hln 
. ,11:1 fin 
",IH.Hn 
:-Tf:LAn 
.ofF:! fin 

(.014f • 

.... 
y 
II 
H 
H 
II 
Il 
II 
N 
'1' 

~' 

~' 

URI EF: 
[II ~;rftWX 

'"L TlF:S) 

~ 
1., 
1.,..
.' 
I .. 
1 
1 
1 
1 

SLOPE: 

~ 
~ 

" 
(I 

2 

:'J 

.? 

~ 

flSl'f (' I , r 1I. vnl '"ll 

·:n 
'.F. ~;f• 

[ :of1 

.~.Ij 

'.' ;:;1'1 
'.'; ··a • 
U ·I~. 

U ~,t i 

U .Jr; 

U ~:n 

N ..-..... 
Il :It 

I-' 
I-' 
--.J 



a: 
:.: 
:t 
). 

-
': 

" -
-" 

z 
t: 
':0 

,­ 5 

,=
~ 

~ 

a 
: 

~ 

":'-

-" 

-~ 
:t 

~ 
:..,: . ... 
:.: 

i ~ 

~ ~ 

~ 
':1... 0 

;; -
.f' 

~, .... ... 
... 
~ 
::> 
'~ 

:- :- :­

oJ 

i ~ .... ..I 

'"" 
... 

~ 

'"'... 
:t 
;s:. 

;~ 

-:: ... 
.::. ." .....­ :.. 

-
; 
,­

-
i: 
',",. 

: 

-
:i 
'::<: 

~ 
... 

~ 

'­

:i 
...-

% 
a: 
-= 
:l 

'~ ... 
,'" 
:i 
::: 
-' ... 
:t 

,;j 

i 
:.. 

;.: 
r.­ ,..­
'.0 "'. 

~., ";" .. ,~ "­ :.: .." ".­ .- ,. ",' :.;;. '." 
".' ~- ]0,­ ..­ "... T,· """ 

:: g ... . . .. . . . . .. . . .. _ _ 
~. -. - .. -~ • - - • - - p - -

_.... 
.. 

118 



Area 9 - Wyoming Lake Study Area - Subsurface Testing 

Figure 34 shows the location of subsurface test units in 
Area 9 and Appendix VII lists the artifacts recovered from the 
test units. A I x I meter test unit was placed in the woods on 
the north bank of Isaac Branch, southwest of the surface finds, 
but produced on ly debi tage. The context was undistu rbed, 
however, so it was designated 7K-C-335. 

In Subarea 9-5, the testing was confined to four 1 x I meter 
sub-surface test units placed along the bluff on the south side 
of Wyoming Lake and Isaac Branch. None had ever been 
historically plowed and three of the four produced undisturbed 
prehistoric materials. Sites C-336 and C-338 yielded debitage 
and charcoal to 80 cm below the surface and C-337 to 48 cm. In 
addition, C-338 produced a quartz Kessell Side-Notched-like 
biface from 48 cm below surface. Broyles (1971) has suggested a 
date of 8500 - 8000 B.C. for this point type. See Appendix VI for 
a soil profile of the unit at 7K-C-338. 

Area 7 - Derby Pond Study Area - Surface Survey 

Figure 35 shows the archaeological sites recorded and the 
subareas noted in the Derby Pond area. Locational attributes of 
the sites are listed in Table 16 and cultural historical data in 
Table 17. Derby Pond 1 ies at the confluence of Red House Branch 
and Tidbury Creek, just west of Alternate U.S. 13 and the study 
area extends up the two streams and down Tidbury Creek from the 
Pond, approximately 2 kilometers in any direction. The streams 
are well dissected, producing steep bluffs along the banks. 
Five previously recorded sites were known for this study area: 
7K-C-104 at Derby Pond, C-160 on the west side of Rt. 13, and E­
5, E-9, and E-75 up Tidbury Creek from its confluence with Red 
House Branch. None of these sites were reexamined as part of 
this survey. For a variety of reasons, including no-till fields, 
advance crop growth, and residential tract housing, no pedestrian 
survey could be conducted in this study area. However,' two test 
units were excavated and one of those produced prehistoric
material. 

Subareas 7-1, 7-2, and 7-3 These three subareas were
 
comprised entirely of residential areas, orchards, no-till
 
soybean fields, cabbage fields, and small woodlots and offered no
 
visible ground surface.
 

Subarea 7-4 Comprised entirely of treshly plowed fields
 
(unweathered, no visibility), cover crops, no-till corn, and
 
woodlot, it afforded no visible ground surface.
 

Subarea 7-5 This was comprised entirely of barley, potato,
 
and no-till corn fields and offered no surveyable fields.
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FIGURE 34 

Subsurface Test Locations - Wyoming Lake Study Area 9 
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FIGURE 35
 

Sites and Subareas - Derby Pond Study Area 7
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FIGURE 36
 

Subsurface Test Locations - Derby Pond Study Area 7
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Area 7 - Derby Pond Study Area - Subsurface Testing 

Figure 36 shows the location of sub-surface testing in this 
area and Appendix VII lists the artifacts recovered from the test 
units. Two 1 x 1 meter test units were placed in Subarea 7-4 in 
two separate woodlots. The first was on a bluff 5 meters above 
the confluence of two unnamed minor tributaries to Tidbury Creek. 
The woodlot had never been historically plowed. Despite these 
favorable conditions, the unit proved to be sterile. The second 
unit was placed on the north side of Tidbury Creek about 350 
meters east of u.S. 13A and was situated on a 2 meter rise on the 
north bank of the Creek. Sixteen flakes, 24 FCR, charcoal, and 
charred nut fragments were found to a depth of 55 cm below the 
surface (Site 7K-C-318). See Appendix VI for a soil profile of 
this test unit. 

Area 4 - Double Run/Spring Creek Study Area - Surface Survey 

Figure 37 shows the archaeological sites recorded and the 
subareas noted in the Double Run/Spr ing Creek area. Locational 
attributes of the sites are listed in Table 18 and cultural 
historical data are listed in Table 19. This is the southernmost 
study area in the Rt. 13 Corridor, encompassing parts of the 
Spring Creek and Double Run tributaries of the Murderkill River 
northwest of Frederica, Delaware. It had been extensively 
surveyed in the early 19705 by Dan Griffith and Rich Artusy as 
part of the planning for an earlier Dover By-pass and large 
numbers of sites were recorded at that time which today lie 
within the s~udy area limits. It was not deemed necessary to 
resurvey these sites as part of the present operation. Much of 
the remainder of the drainage's flanks are obscured by woodlot 
and no-till agriculture and thus the actual amount of ground
which could be subjected to pedestrian survey was rather small. 
Nevertheless, 13 sites from this area were recorded, including 3 
historical archaeological sites and 2 family cemeteries. 

Subarea 4-1 This subarea lies on either side of Double Run 
on the north side of Kent 31 and was entirely woodlot and no-till 
corn at the time of the survey. 

Subarea 4-2 Extending along both sides of Double Run, this 
subarea contains previously recorded sites 7K-F-52, 57, and 121, 
which were not reexamined as part of this survey. Most of the 
subarea is woodlot and could not be surveyed. 

Subarea 4-3 This subarea was entirely no-till soybeans and 
barley and woodlot at the time of the survey and offered no 
ground suitable for pedestrian survey. Thr~e preViously recorded 
sites were located in the subarea, F-50, F-56 and F-58, but were 
not resurveyed for this project. 

Subarea 4-4 This subarea lies northwest of the confluence 
of Double Run and Spring Creek and was all no-till and/or crops 
in an advanced growth state and offered little walkable surface. 
Only 2 sites were recorded (7K-F-144 and 145), both in the no­
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FIGURE 37 

Sites and Subareas ­ Double Run/Spring Creek Study Area 4 
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till corn field at the confluence, and both produced flakes and 
FCR in low quantities. Surface visibility on these sites was 
only about 1% and little can be said about their size or 
significance. 

Subareas 4-5 and 4-6 These subareas were surveyed in 1972 
by Daniel Griffith for a prior Dover By-pass. Numerous sites 
were recorded at that time and that work was considered 
sufficient for this Phase I survey. See Fig. 37 for the 
locations of these sites. 

Area 4 - Double Run/Spring Creek Study Area - Subsurface Testing 

Figure 38 shows the location of subsurface tests in this 
area and Appendix VII lists the artifacts recovered from the test 
units. Two 1 x 1 meter test units were placed in Subarea 4-1 on 
the berm of the terrace on the northeast side of Double Run in 
Richard R. Baines' woodlot. Neither had ever been plowed. The 
first, labeled 7K-F-136, was placed on a 4 meter high bluff north 
at the confluence of Double Run and an unnamed tributary. The 
soil is well drained Sassafras sandy loam and the unit produced a 
quartzite Lehigh/Koens-Crispin broadpoint (Woodland I), 
Minguannan sherds (Woodland II) (Plate 6), flakes, charcoal, and 
FCR. The second unit was placed about 150 meters north of F-136 
at another confluence of Double Run and a minor tributary and was 
designated 7K-F-137. It produced a Woodland I Bare 
Island/Lackawaxen stemmed point, more Minguannan ceramics, a 
flake tool (Plate 13), flakes, and charcoal. 

Four 1 x 1 meter test units were placed in Subarea 4-2 on 
the top of the 7 to 8 meter high bluffs on the west bank of 
Double Run opposite previously recorded site F-57. Although 
these woodlots had never been historically plowed, one of the 
units was sterile and the remaining three produced only 1 or 2 
flakes, charcoal, and ·FCR per unit (7K-F-140, F-14l and F-142). 
The paucity of artifacts may be explained by the suggestion that 
these bluffs were actually too high above the stream and 
impractical for use by prehistoric peoples, especially when 
compared with the more gradual slopes on the opposite side of the 
stream. . 

The only work done in the subarea 4-3 was a 1 x 1 meter 
test unit placed on the bluff top southwest of the confluence of 
Double Run and an unnamed tributary (7K-F-143). Unlike the 
previous units placed in similar settings just to the north in 
Subarea 4-2, this unit was quite productive. The unit was taken 
to 85 cm below the surface, with cultural. material found to 75 
centimeters. The only diagnostic artifacts found were 
undecorated Minguannan ceramics, while a red jasper biface tip 
was found at 70 cm and utilized and unutilized flakes, FCR, 
charcoal, and many carbonized nut hulls were found throughout. 
See Appendix VI for a soil profile of this test unit. 
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FIGURE 38
 

Subsurface Test Locations
 
Double Run/Spring Creek Study Area 4
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BIS'1'ORIC SITE SURVEY RESULTS 

This section of the report describes the survey of standing 
structures and potential historical archaeological sites in each 
of the nine project areas. The specific sites tested were those 
noted in the original Route 13 Corridor Planning Study (Custer et 
al. 1984: Appendix II, Appendix III). The purpose of this survey 
was to assess the archaeological potential of each standing 
structure and potential historic archaeological site as indicated 
by historic maps. These types of sites were field checked 
because the initial planning study noted only the presence of 
historic archaeological and standing structures located in the 
BAHP inventory files. This survey also located 11 previously 
unrecorded historic archaeological and stan~ing structure 
locations. Each of these additional sites were then rel;istered 
wi th the BAHP. 

As noted in the initial description of the field research 
methods, a series of variables were recorded in order to indicate 
the state of site preservation, the possibility of the site 
having multiple functions, and the size and density of the 
archaeo log ica 1 resources. Specific var iabl es recorded inc 1 uded 
1) the number and type of original outbuildings extant, which was 
assumed to reflect the degree to which a site had multiple 
functions and exhibited a range of well-defined 
activity/functional loci; 2) the visible disturbance levels at 
the site which were assumed to indicate the degree of 
preservation of the archaeological site; and 3) the number and 
type of archaeological features present, which was assumed to 
reflect the size and density of the material culture present at 
the site. Visible archaeological features included foundation 
remains, wells, and cellar depressions. The archaeological 
potential was derived from a sUbjective weighting of these three 
variables. The tables presented below list the results of the 
field check including the archaeological potential of each 
location visited. Historic significance data contained were 
obtained from Appendices II and III of the initial planning 
report (Custer et al. 1984). The values for the historic 
significance and the archaeological potential 
to produce an overall cultural resource 
assessment was considered to be the most 
planning aspects of the present project. 

were then averaged 
potential. This 

important for the 

Smyrna Study Area 

Table 20 gives a summary description of the historic sites 
in the Smyrna area. Figure 39 shows the location of the 
standing structures in the area and Figure 40 shows the location 
of historical archaeological sites. The Smyrna Study Area 
includes part of Appoguinimink and Duck Creek Hundreos (Figure
3). In general, preservation is excellent in this area--only two 
standing structures (K-4023, K-4026) have been removed since 
inclusion in the BAHP files. Disturbance to archaeological sites, 
however, is more substantial--fully one-third of the 33 historic 
archaeological sites in the Smyrna area have a low potential for 
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Key to Tables 20-28 

Site Number - CRS Number assigned by the SHPO (NI"f), or 
archaeological resource number from Custer et al. (1984: l~ppendix 
III) 

Hundred - Hundred within which the site is located 

USGS Quad - USGS 7.5' quadrangle within which the site is located 

Date - Estimated date of the structure 

Functions - One or more functions of the structure 
AGBLG 
AGCX 
AGMCX 

Agricultural Outbuilding
Agricultural Complex 
Agricultural-Mill Complex 

AGTEN 
ALMHSE 

Agriclutural Tenant Dwelling/Farm
Almshouse 

BANK Bank 
BRIO 
BSSH 

Bridge 
Blacksmith/whitesmith Shop 

CAm-;ry 
CCBLG 
CE?·l 

Causeway 
Canal Company Building
Cemetary 

CHUR Church 
COHM Commerical Structure 
DNl Dam or Earthwork 
DWCX 
EST 

Dwelling Complex 
Estate 

GMCX 
GOVBLG 
HISTD 

Gristmill Complex 
Government Building 
Historic District 

HOT Hotel 
INDTEN Industrial Tenant 
LANOP 
LMKILN 

Landing Operation 
Lime Kiln 

LTHSE 
MANUFY 
MMCX 

Lighthouse 
Hanufactory 
MUltiple-Mill Complex 

MWHSE 
PEACH 

Migrant worker 
Peach House 

House 

PEAORC Peach Orchard 
PHYS 
PLANT 

Physician's Office 
Plantation 

PO Post Office 
RR Railroad Bed 
RRR Railroad-related 
RRSTA Railroad Station 
RT Racetrack 
SCH School 
SCOSTA Stagecoach Station 
SERVST Service Station 
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SLAVQ 
SMCX 
SOMCX 
STO 
STRUC 
TAV 
TENANT 
VESSEL 
WARE 
WRDW 
WRSH 

Historic Signif. ­
H 

Slave Quarters
 
Sawmill Complex
 
Sorghum Mill Complex
 
Store
 
Structure
 
Tavern, Inn
 
Tenant House
 
Vessel (sunken)

Warehouse
 
Worker Dwelling
 
Workshop
 

Historic Significance of the Site 
High 

M Medium 
L
U
 

Disturb. - Disturbance
 
DET
 
E
L 

Low 
Unknown 

to the Site 
Deteriorated 
Erosion 
Landscaping 

MD Machine Disturbance ie. grading, other 
earth moving 

P Plowing - Total, Partial, Not Plowed 
(TP, PP, NP) 

ROS Removal of Residence Structure 
SA Structure Altered 
UN Undisturbed 

Number of Type of Extant Outbuildings - Number of Out­
buildings on the Site and Type of Extant Outbuildings. 

A Agricultural Implements 
B Granary 
C Corn Crib 
D Animal Shed 
E Summer Kitchen 
F Smoke House 
G Ice House 
H Milk House/Seperator Shed 
I Dairy Barn 
J Other Barn (Bank, etc.) 
K Carraige Shed 
L Misc. Shed 
M Pump House 
N Garage 
o Chicken House 
P Spring House 
Q 
R 

Root Cellar/Dry Cellar 
Tenant House 

S Piers and Docks 
T Windmill 
U Silos 
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Number and Type of Known Archaeological Features ­ Number of 
Features on	 the Site and Type of Features present. 

CH Cellar Hole 
CM Cemetery 

D
 Dam/Earthenwork 
FN Foundation 
OD Other Depression 
PR Privy Hole 

W	 Well 
U	 Unknown 

Arcbaeo. Potent. - Archaeological Potential of the Site 
HighH

M
L
 

Medium 
Low 
UnknownU
 

Total Resource Potent. - Total Resource Potential is the combined 
average of the Historic Significance and Archaeological Potential 
of the Site. 

H	 High

Medium
H

L
 Low 
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FIGURE 39 

Standing Structures from BAHP Files Smyrna Study Area 12 
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FIGURE 40 

Historical Archaeological Resources Data Smyrna Study Area 12 
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intact subsurface features. 

The Smyrna area is the largest and most complex of any the 
study areas. The range of site types includes both agricultural 
types (agricultural complexes, tenant residences) and commercial 
types (warehouses, manufactories, landing operations). Two 
groups of historic site types were given a high overall cultural 
resource potential. 

The first group of historic sites with significant cultural 
potential are the dwelling and commercial sites along Smyrna 
Landing. Over 30 historic locations have been located in this 
area along Duck Creek including early eighteenth to mid twentieth 
century dwelling complexes (i.e K-4013, K-4016); commercial 
structures (418-420); warehouses (433-440); landing operations 
(i.e 433, K-202) and lime kilns (i.e. K-4025). Data recovered 
from these commercial sites could provide a foundation for future 
work in Delaware and surrounding states. Comparing these 
commerical sites with sites of similar function, but in more 
urban contexts could also yield significant historic and 
archaeological information. 

The second group of historic sites given a high overall 
cultural resource potential are 13 mid-eighteenth to early 
twentieth century agricultural complex locations. -Each of these 
sites is undisturbed and offers a high potential for intact sub­
surface features. The survey located visible archaeological 
features for seven of the locations. Associated with these large 
agricultural complexes are six agricultural tenant sites, two of 
which (K-3939 and K-4009) are standing structures. All six of 
these tenant sites have a high potential for intact 
archaeological features. 

Two other standing structures deserve special mention in the 
Symrna area. The first is a pre-1849 "peach house" (N-133) 
(Plate 19). Although perhaps more accurately a "wheat house," 
this structure is in good repair and is almost completely 
undisturbed (see Plate 20). A number of original outbuildings
also exist, including three implement sheds, a pumphouse, and a 
chicken house. Two archaeological features were located on this 
property and the potential for more subsurface features is 
excellent. This site offers the potential for the recovery of 
significant information on the material culture of these large 
agricultural estates and their role in local, state and regional
history. 

The second significant standing structure is a ca. 1761 
brick structure, known locally as the "Brick Store." Although 
deteriorated and bounded on one side by tidal marsh, the Brick 
Store has served as a store, hotel, landing operation, and 
warehouse. Data from this site would yield information of the 
role of local economic centers in the development and patterning 
of eighteenth century agricultural communities. 
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Leipsic Study Area 

Table 21 provides a summary description of the historical 
archaeological and standing structure sites in the Leipsic area. 
Figure 41 shows the location of the standing structures in the 
area and Figure 42 shows the location of the historical 
archaeological sites. The Leipsic Study Area includes parts of 
Little Creek, Kenton, and Duck Creek Hundreds (Figure 3). In. 
general, the sites within this area are well preserved, with only 
two standing structures (K-238, K-1393) removed since inclusion 
in the BAHP files. The historic archaeological sites also have 
been only moderately disturbed. Four of the 19 historic 
archaeological sites in this area have visible features. 

The Leipsic area contains seven mill sites, both as standing 
structures and archaeological sites. This is more than in any 
other study area. Two of the mills (K-833, K-1395) date from the 
early to mid-nineteenth century and are still standing and in 
very good condition. Both structures offer high archaeological 
potential and may contain undisturbed subsurface features. Mills 
are especially significant in this area along the Leipsic River 
and its tributaries and data recovered from them would provide 
useful information on the role of local processing centers in 
rural community development. 

A second series of sites given a high cultural resource 
potential were three extant ag r icul tural tenant houses (K-16l3, 
1627, K-1628). Each of these standing structures are in fair to 
good condition and are associated with visible archaeological 
features. Generally agricultural tenant houses are not well 
preserved along the proposed Corridor and these three structures, 
especially because of their proximity to each other, offer the 
potential for the recovery of significant comparative data with 
other tenant stru€tures in Delaware. Similarly, four 
archaeological sites, tenatively identified as industrial tenant 
residences are in this study area. 

A third group of sites was given a high cultural resource 
potential. A number of mid eighteenth and nineteenth century 
agricultual complexes, both as standing structures (K-1398, K­
1376, K-138S, K-16l3, K-3946) and historical archaeological sites 
(591, 595) have been identified. Each of these sites is 
relatively undisturbed and is associated with visible 
archaeological features. 

Dyke and Muddy Branches Study Area 

Table 22 provides a summary description of the historic 
sites in the Dyke and Muddy Branches area. Figure 43 gives the 
location of the standing structures in the area and Figure 44 
gives the location of historical archaeological sites. This study 
area is located in Little Creek Hundred (Figure 3). Preservation 
is fair to good; three-quarters of the identified historical 
archaeological sites have been significantly disturbed. Three of 
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FIGURE 41 
• 

Standing Structures from BAHP Files Leipsic Study Area 3 
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FIGURE 42 

Historic Archaeological Resources Data - Leipsic Study Area 3 
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FIGURE 43
 

Standing Structures from BAHP Files ­

Dyke and Muddy Branches Study Area 10
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FIGURE 44
 

Historic Archaeological Resources Da.ta ­

Dyke and Muddy Branches Study Area 10
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the seven standing structures in the area (K-954, K-2069, K-2082) 
have been removed since inclusion in the BAHP files. 

Only one group of historic site types in the Dyke and Muddy 
Branches area was given high overall cultural resource potential. 
Although most of the historical archaeological sites in this area 
are poorly preserved, three pre-1868 agricultural complex sites 
(609, 616, 619) have a high potential for intact subsurface 
features. 

Further evidence of large-scale agriculture can be ·seen in 
the only mid eighteenth century plantation in the Corridor, K­
136. This brick structure is in excellent condition and has a 
high potential for undisturbed archaeological features. 

Two sites not included in the initial survey were also 
surveyed. The first site, R-6316, is a late eighteenth to early 
nineteenth century family cemetery and contains members of the 
Naudain family. A residence of the same name and a "Naudain 
Landing" are identified near the cemetery by Beers. The second 
historic site added is "Pleasonton Abbey" (K-187), aca. 1742 
church and cemetery. Both of these historic sites represent a 
significant aspect of state and local history. 

Hughes Crossing Study Area 

Table 23 provides a summary description of t.he historic 
archaeological and standing structure sites in the Hughes 
Crossing area. Figure 45 shows the location of the standing 
structures in the area and Figure 46 shows the location of the 
historical archaeological sites. This study area includes 
portions of Kenton, Little Creek, and East Dover Hundreds (Figure 
3). Preservation is excellent--only one standing structure (K­
1045) has been removed since inclusion in the BAHP files. 
Historical archaeological sites are also relatively intact. 
Approximately one-half of the archaeological locations showed no 
evidence of severe mechanical disturbance. 

The Hughes Crossing area contains a significant range of 
early nineteenth to twentieth century site types. Included in 
this area are two mills, a church, and two scnools. The church, 
Central Church (R-I037) and one of the schools, Green Hill 
Mennonite School, is still active. 

The Hughes Crossing area is one of the largest and most 
complex of the study areas. This area contains a wide range of 
site types not we 11 represented along the cor r idor. The Hughes 
Crossing area offers the opportunity to study on a significant 
scale community development in rural nineteenth and twentieth 
century Delaware. Particularly important would be the 
opportunity to investigate the development of "crossroad" 
communities (i.e. Moore's Corner) and the growth and decline of 
these communities as local economic/transportation centers. 
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FIGURE 45 

Standing Structures from BAHP Rles - Hughes Crossing Study Area 6 
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FIGURE 46 

Historic ArchaeologicaJ Resources Data - Hughes Crossing Study Area 6 
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The primarily agricultural focus of northern Kent County is 
well represented in the Hughes Crossing area. Two previously 
unrecorded mid-nineteenth century agricultural complex sites (K­
6317, K-63l9) are particularly well preserved and offer the 
potential for the recovery of significant historical and material 
cultural information. Both sites have been associated with 
visible archaeological features. Later agricultural complexes are 
also represented in the area. Four standing structures in 
particular (K-l035, K-l048, K-l049, K-4332) are both structurally 
intact and associated with visible archaeological features. 

One group of sites given a high overall cultural resource 
potential are three industrial tenant residences (706, 707, K­
1042). Two of these locations are archeological sites, with one 
(706) associated with visible features. Industrial tenant 
residences in this area represent an important, but poorly
documented shift in the focus of primarily agricultural 
communities towards other economic opportunities in the 
nineteenth century. These locations present an opportunity to 
examine the archaeological evidence of industrial tenancy and 
would provide a foundation for future work in Delaware and 
surrounding states. The potential for the recovery of valuable 
data from these three locations is enhanced by the range and 
overall integrity of the majority of the sites in the study area. 

Chestnut Grove Study Area 

Table 24 gives a summary description of the historic sites 
surveyed in the Chestnut Grove area. Figure 47 shows the 
location of the standing structures in the area and Figure 48 
shows the location of the historical archaeological sites. The 
Chestnut Grove Study Area is located in East Dover Hundred 
(Figure 3). Preservation is fair to good with only one standing 
structure (K-1052) removed since inclusion in the BAHP files. 
All of the archaeological sites, however, have been mechanically 
disturbed. 

Only one group of site types in this area was given a high 
overall cultural resource potential. Five mid-nineteenth to 
early twentieth century agricultural complexes along the Calhoun 
Branch have been identified as significant. Two of the locations 
(713, K-1054) have associated visible archaeological features in 
undisturbed contexts. The other three sites (K-l024, K-l065, K­
1081) are undisturbed, but have no visible archaeological
features. 

. 
One additional location given a high cultural resource 

potential deserves special mention. Standing structure t709 is a 
well-preserved, pre-1868 school. As such, this site is 
representative of Delaware's pUblic education system in the mid­
nineteenth to early twentieth centuries. The area around the 
school is undisturbed and offers the opportunity for the recovery 
of significant material cultural information. Schools represent 
an important aspect of community life and are assoicated with 
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FIGURE 47 

Standing Structures from BAHP Files 
Chestnut Grove Study Area 8 
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events that have made a significant contribution to the broad 
patterns of state and local history. 

Little River/Pipe Elm Branch Study Area 

Table 25 provides a summary description of the historic 
archaeological and standing structure locations in the Little 
River/Pipe Elm Branch area. Figure 49 shows the location of the 
standing structures in the area and Figure 50 shows the location 
of the historical archaeological sites. The Little River/Pipe 
Elm Branch Study Area is within East Dover Hundred (Figure 3). 

The primarily agricultural focus of northern Kent County is 
well represented in this area. The majority (28) of the 31· 
standing structures and historic archaeological sites in this 
area can be directly associated with intensive agricultural 
production. Preservation, however is only fair to poor--most of 
the historic sites in this area have been disturbed by recent 
plowing and/or house construction. 

Two groups of sites were given a high overall cultural 
resource potential. The first, and best preserved, are six farm 
compl ex 1ocat ions, inc 1 ud ing one prev ious ly unrecorded site (K-. 
6313). Only two of these sites (656, 684), however, can be 
associated with visible archaeological features. 

The second group of high cultural resource potential are 
four agricultural tenant house locations. Only one site (647) is 
intact and none can be assoicated with visible ardhaeological 
features. Location 647, however, is an excellent example of pre­
1868 agricultural tenant residence sites and offers significant 
archaeological potential for information on the material culture 
of agricultural tenancy, still an important part of Delaware 
agriculture. Few tenant houses have been excavated in Kent 
County and each of these four sites would provide an important 
contribution to the available data base. 

Wyoming Lake Study Area 

Table 26 provides a summary of historical archaeological and 
standing structure sites in the Wyoming area. Figure 51 shows 
the location of the standing structures in the area and Figure 52 
shows the location of the historical archaeological sites. The 
Wyoming Lake StUdy Area includes portions of East Dover, North 
Murderkill, and West Dover Hundreds (Figure 3). Preservation is 
good to excellent; all of the standing structures identified in 
by the BAHP are intact. 

Three groups of site types were given a high overall 
cultural resource potential. Each of the types relates directly 
to the development of large-scale agricultural production in 
Delaware. 

The first group includes five agriCUltural com~lex sites. 
Although none of these locations have associated arcnaeological 
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FIGURE 49
 

Standing Structures from BAHP Files ­

Little River/Pipe Elm Branch Study Area 5
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FIGURE 50
 

Historic Archaeological Resources Data
 
Little River/Pipe Elm Branch Study Area 5
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FIGURE 51 

Standing Structures from BAHP Files - Wyoming Lake Study Area 9 
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FIGURE 52
 

Historic Archaeological Resources Data - Wyoming Lake Study Area 9
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features, disturbance in each case is minimal. Three of the 
sites in particular (729, K-1198, K-3749) offer the potential for 
the recovery of material cultural data from undisturbed contexts. 
Site K-3749, a ca. 1860 agricultural complex and currently the 
headquarters of Fifer Orchards, is particularly significant. 
This standing structure represents the "peach boom" in Kent 
County and the importance of orchard crops in Delaware history. 

Also given a high overall cultural resource potential are 
three mill sites along the Isaac and Almhouse Branches. Two of 
the locations (730, 731) have been identified as pre-1802 grist 
mill complexes. The archaeological potential for both sites is 
high. Heavy vegetation at the time of this survey, however, 
prevented the location of specific features. 

The third mill dates from the early twentieth century and 
is associated with a range of outbuildings, including two 
agricultural implement sheds, a corncrib, and a pumphouse. This 
range of outbuildings is assumed to reflect intensive and varied 
use of the site. One archaeological feature, a well, was also 
located. The potential for other undisturbed features is high. 

The third and final set of sites given a high overall 
cultural resource potential are three mid-nineteenth century 
agricultural tenant residences. Two of the locations include 
standing structures (K-3746, K-3747). The archaeological
potential for each of these three tenant sites is excellent, 
although no features were located by the survey. Given the 
number of large agricultural complexes and mills in this area, 
data recover ed from these ag r icu 1 tu ra 1 tenant res idences wou ld 
provide significant material culture information. 

Derby Pond Study Area 

Table 27 provides a summary description of the historic 
sites. Figure 53 shows the location of the standing structure 
sites in the area and Figure 54 shows the location of the 
historical archaeological sites. The Derby Pond Study Area is 
located in North Murderkill Hundred (Figure 3). Preservation is 
excellent in this area, although four standing structures have 
been removed since inclusion in the BAHP files. 

As with all of the other areas surveyed, most of the 
h~storic sites in th~ Derby Pond area,are primaril~ associated 
wlth large-scale agrlcultural productlon. One serles of sites 
given a high overall cultural resource potential in this area are 
four mid to late nineteenth century agrlcultural complexes, only 
one of which (K-3567) is a standing structure. Each of these 
sites is intact and has associated archaeological features. 
Another 10 agricultural complex locations within the area are 
relatively undisturbed and offer a high potential for intact 
archaeological features. 

Two early twentieth century dwelling complexes were also 
given a high overall cultural potential. One site, K-3794, dates 
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FIGURE 53 

Standing Structures from BAHP Files ­
Derby Pond Study Area 7 
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FIGURE 54
 

Historic Archaeofogical Resources Data ­

Derby Pond Study Area 7
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from ca. 1900 and is both undisturbed and associated with visible 
archaeological features. The other standing structure, K-3817, 
dates from 1935 and has associated archaeological features. Both 
of these dwell ing complexes, as well as other such ear ly 
twent ieth century sites, ref I ect the inf 1 uences of urbanizat ion 
and industr ial ization since 1900, due part icu lary to changes in 
transportation. 

One additional standing structure in the Derby Pond area 
deserves particular attention. This site, K-3733, is a late 
nineteenth century railroad station and represents an aspect of 
Delaware history not well represented in any of the study areas. 
Although the structure itself has deteriorated, the potential for 
archaeological features in good context is high. 

Double Run/Spring Creek Study Area 

Table 28 provides a summary description of the historical 
archaeological and standing structure sites in the Double 
Run/Spring Creek area. Figure 55 shows the location of the 
standing structures in the area and Figure 56 shows the location 
of the historic archaeological sites. The Double Run/Spring
Creek Study Area is located in South Murderkill Hundred (Figure 
3). In general, the sites in this area are unevenly preserved. 
All of the standing structures study are intact. Historic 
archaeological sites, however, are less well preserved. This 
area is intensively cultivated and a number of pre-1868 
agricultural complex archaeological sites have been disturbed. 

Three standing structures in this area (K-1689, K-2746, K­
2742) are of particular interest. Sites K-1689 and K-2746 have 
been identified as agricultural complexes and are undisturbed and 
associated with visible features. Site K-2742 is a remarkably 
well preserved agricultural tenant house, one of the few such 
tenant houses still standing in the Route 13 Corridor (see Plate 
21). Another four such undisturbed structures have been located 
although no features were observed. As previously noted, 
historic archaeological sites of agricultural sites are less well 
preserved with only one site (776) not plowed or mechanically
disturbed. 

Two mill sites (K-759, K-760) have been identified in this 
area along Double Run. Both sites appear in Beers' 1868 atlas 
and were confirmed by pedestrian survey. The potential for 
intact archaeological features at both sites is excellent. 
Pedestrian survey of K-759 showed the remains of 6-8 large posts
driven into the streambed, portions of two large brown salt­
glazed stoneware crocks, and a 5-7 feet high and approximately
325 feet long earth embankment along Double Run. 

Two previously unrecorded historic sites were located during 
this survey. Both sites (K-6091, K-6086) are small, mid to late 
nineteenth century fami ly cemeter ies. The fami I ies represented
in both cemeteries are identified by Beers and relatives may
still live in the area. 
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FIGURE 55
 

Standing Structures from BAHP Files ­

Double Run/Spring Creek Study Area 4
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FIGURE 56 

Hstoric Archaeological Resources Data 
Double Run/Spring Creek Study Area 4 
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